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GLOSSARY 


Annular space 


Bag-type blowout 
preventer 


Blind ram blowout 
preventer 


Blowout 


Blowout preventer 


Casing 


Casing seat 


Casing string 


The volume between the wall of the 
inner casing suspended in the center 
of the well and larger casing 
surrounding the inner one. 

A mechanical device that seals off a 
casing using inflatable chambers. 

A mechanical device that uses rubber 
and steel plungers to close off casing 
when drill pipe is not in the hole. 

A sudden, violent escape of gas and oil 
(and sometimes water) from a drilling 
well when high pressure gas is encountered 
and preparation to prevent or to control 
the escape has not been made. 

A mechanical device or a combination of 
mechanical devices secured to the top of 
a well casing, including valves, fittings, 
and control mechanism connected therewith, 
designed to prevent a blowout. 

Steel pipe of a particular size and type 
used in drilling operations . 

The lowermost point of any string of casing 
or pipe in a drilled hole. 

A series of lengths of casing joined to 
foinn a tubing for down-hole operations. 
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GLOSSARY (Cont) 


Ca\>'ern 


Inflatable packer 


Kill the well 


Mud (mixing mud) 


Mud return line 


OSHA-type safety 
duties 


Packer 


A cavity formed by the leaching of the 
center of a salt deposit in such a way 
as to leave an empty space surrounded 
by the original salt formation. 

A mechanical device having a bladder that 
can inflate with fluid, and which can 
plug a casing. 

The process of stabilizing the pressure 
in the casing using drilling mud. 

The preparation of drilling fluids from a 
mixture of water and one or more of the 
various dry mud-making materials such as 
clay. Used to counterbalance oil pressure 
from the bottom of the well. 

A pipe used to transport drilling fluid 
returns from the drill hole back to a 
storage basin. 

Inspection for compliance to the require- 
ments of the Occupational Safety and 
Health Act. 

A mechanical device inserted in a section 
of casing (can be retrieved) as a plug. 
There are a variety of types of packers 
each with specialized functions. 
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GLOSSARY (Cont) 


Ram-type blowout 
preventer 


Rig 


Roughneck 


SPR 

SPRO 


Stabbing 


Stabbing valve 


Stinger 


A mechanical device consisting of a "stack" 
containing blind rams and pipe rams that 
are designed to fit around pipe in the hole. 

Basically includes hoisting equipment, 
prime movers, and auxiliary equipment 
necessary to well drilling. 

A driller's helper and general all-around 
worker on rig. 

Strategic Petroleum Reserve. 

Strategic Petroleum Reserve Office — 

New Orleans. 

An oil field term used to describe the 
physical action of screwing sections of 
casing or any kind of pipe together or 
inserting a piece of equipment through 
a well head or casing. 

A manually installed safety valve which 
must be screwed into an open casing to 
stop the flow of oil or mud. 

An extension of a piece of equipment 
generally smaller (but not necessary) in 
diameter than that piece that it is going 
to be connected to. 
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GLOSSARY (Cont) 


Tool pusher A supervisor in cdiarge of a drilling 

operation. 

Well head Valves and fittings at the top of a well 

to control the flow of gas or oil. 


Workover 


One or more of a variety of remedial 
operations on a well. 
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I . SUMMARY 


On September 21, 1978, Pelican Well Service Company's 
Rig 11, in the workover operation, was engaged in pulling 
5-1/2-inch casing out of Well 6 of Oil Storage Cavern 6 at the 
West Hackberry, Louisiana, oil storage site. After pulling 14 
joints of casing out of the hole, the mud from within the 5-1/2- 
inch casing started flowing from the top of the casing in the hole. 

The mud and a packer, previously set in the lower sections of the 
casing, apparently were being forced up the inside of the casing to 
the surface by pressure from below exerted by oil under pressure in 
the storage cavern and mud in the annulus between the 5-1/2-inch 
casing and the outer 9-5/8-inch casing. 

The flow of mud from the 5-1/2-inch casing could not be 
controlled by workers on the rig, continuing unchecked until the 
packer blew out of the casing followed by a flow of oil. An oil 
mist or fumes, formed from the flow of oil, were drawn into the air 
manifold intakes of the diesel engine on the rig and nearby engines 
causing them to overspeed. Upon hearing the engines overspeeding, 
several of the Pelican Well Service Company personnel began shutting 
down the diesel engines while other personnel on the site began to 
evacuate the area. 

An explosion and fire occurred at approximately 3:55 p.m. while 
two Pelican Well Service employees were still trying to shut down the 
rig engine; both men were severely burned, and one later died from 
his injuries. 

The two injured men escaped from the immediate area of the 
fire, got into a car, and drove it until they were intercepted by 
a Parsons-Gilbane employee who arranged for a helicopter to take the 
two injured men to the hospital in Lake Charles, Louisiana. Both 
men were later flown by helicopter from Lake Charles to a burn 
center at a hospital in Baton Rouge, 
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The fire burned for 5 days. A channel was dug from Black 
Lake to a point near a Cavern 6 pad to furnish water for the fire- 
fighting operations. The control and prevention of the spreading 
of the fire was accomplished by local volunteer firemen under the 
overall direction of the Boots & Coots oil well firefighter team. 

This was done by blanketing the burning well with foam and finally 
plugging the well. 

The Pelican Big, a dragline, a cement pump truck, a vacu-um 
tank truck, two automobiles, a pickup truck, two house trailers, two 
water tank trailers, a skid-mounted "dog house" (a small shelter on 
the rig) , and other equipment were destroyed by the fire. The Cactus 
Drilling Company rig over another hole in the Cavern 6 pad was 
damaged. A nonb\arning oil spill went into nearby Black Lake, but 
was contained by the deployment of a series of oil spill containment 
booms and a prevailing wind from the northeast that kept the oil spill 
in a restricted area near shore. This oil was recovered during and 
immediately after the firefighting operations. 

Cavern 6 initially contained approximately 7,000,000 barrels 
of oil at a pressure of 650 psig measured at the well head. As of 
September 29, 1978, the Strategic Petroleum Reserve Office — New 
Orleans (SPRO) estimated that oil expulsion from Cavern 6 was 67,510 
barrels. Of this, 34,620 barrels of oil are accounted for, including 
31,200 barrels of oil released into Black Lake and subsequently 
recovered. The remainder (32,890 barrels) was assumed by SPRO to 
have been burned. Because of the rapid and effective containment 
and cleanup of the oil spill by the Rapid Response Team, it appears 
very likely at this time that Black Lake will not sustain any 
permanent environmental damage. 

The total loss is presently estimated by the Accident 
Investigation Committee's consultant to be $12 million. 
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Technlca.1 findings of fhe Comai'b'tee , in addition to the above f 
included exposure to single point failure at the cavern and well 
head, failure to follow the written workover procedure, an inade- 
quate safety valve on the rig, and inadequate emergency response 
equipment and procedures onsite. 

The cause, which clearly needs correction, was inadequate 
attention to critical safety problems, procedures, and emergency 
response capability. 

Deficiencies in management on the part of DOE/SPRO, which may 
have contributed at least indirectly to the accident, included: 

(1) a policy of giving predominant priority to getting "oil-in-the- 
ground" which was allowed to override prudent safety and contingency 
planning and implementation; (2) lack of established standards, 
review approval and monitoring procedures, and the oil field expertise 
which might have compensated for previous two; (3) an organizational 
lineup that split onsite responsibility, and was weak in attention 
to safety, quality assurance and technical inputs. Many of these 
carried over to impact the management approach of Parsons-Gilbane , 
the construction management contractor. In addition, Parsons- 
Gilbane clearly had problems getting up to full staff complement; 
and their internal coordination and ccanmunications appeared weak. 

Most of these problems can be attributed to the speed with which 
the Strategic Petroleum Reserve (SPR) program has been undertaken 
with all its mammoth size and complexity. The corrective measures 
needed are self-evident. 
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II. SCOPE 


A. COMMITTEE CHARTER 

On the afternoon of September 21, 1978, an accident involving the 
release of oil and subsequent fire occurred at the Strategic Petroleum 
Reserve site at West Hackberry, Louisiana. Since the accident involved 
loss of life, injury, and significant property damage, the Department 
of Energy convened an Accident Investigation Committee which was 
charged with investigating the accident and siJamitting a report to 
the Assistant Secretary for Environment. 

The purpose of the investigation was to obtain information necessary 
to determine: 

o The nature and extent (including costs and program- 
matic efforts) of the accident; 

o The causes of the accident; and 

o An appropriate judgment of needs which require 
actions in order to preclude similar occurrences. 

The Committee was appointed on September 23, 1978, and was requested 
to submit a report in 30 days. The Committee and its membership were 
independent of the line organization responsible for the Strategic 
Petroleum Reserve program. 


B. MEMBERSHIP, CONSULTANTS, AND SUPPORTING ELEMENTS 

The Committee was constituted as follows; 

Philip C. White, Private Consultant, Chairman 

George P. Dix, DOE/Operational and Environmental Safety 

John N. Murphy, U.S. Bureau of Mines 

Glen Stafford, DOE/Energy Technology 

Phillip Lowe, DOE/Inspector General 
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Carl Caves / DOE, was appointed as Conaaittee Secretary. 


The Committee was augmented by technical consultants, as follows: 

Gerald Slaughter and Bob Gray, Oak Ridge National 
Laboratory — Metallurgical Studies 

W. A. Rehm, Maurer Engineering, Inc. — Technical 
Analysis of Workover 

R. W. Leutzinger, Factory-Mutual Enginnering, Co. — 

Cost Estimates of Damage 

J. P. McKenna, Private Consultant — Safety Procedures 
and Standards 

Robert J. Nertney, EG&G/Idaho — Analysis of Accident 

Paul A. Crosetti, United Nuclear Industries, Inc. — 

Analysis of Accident 

Tim McCreary, EG&G/Nevada — Photographic Scientist 

The Committee report was edited by: 

Carl Mora, Technical Writer, Sandia Laboratories 
Phil Mead, Technical Writer, Sandia Laboratories 

SPRO provided excellent support to the Committee both at the West 
Hackberry Site and in New Orleans. 

The DOE-Dallas Regional Office provided general logistic and 
administrative support to the Committee, in particular Mr. Curtis 
Carlson and Mr. Charles Pfeiffer. 


Mr. David Patterson of DOE provided invaluable support and 
liaison for the Committee from Washington. 
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c. SCOPE OF THE INVESTIGATION 

The scope of the technical investigation was limited to the 
West Hackberry Facility of the Strategic Petrolem Reserve and, in 
particular, to Cavern 6 of that facility. 

The scope of the management investigation encompassed the Office 
of the Assistant Secretary for Resource Applications (ASRA) , the 
Strategic Petroleum Reserve program, the Strategic Petroleiun Reserve 
Project Office in New Orleans and its site office at West Hackberry, 
and SPRO contractor organizations. 

The scope was to determine the facts s\arrounding the accident, to 
analyze its causes, and recommend corrective actions. 

D. COMMITTEE PROCEDURES 

The Committee generally utilized standard accident investigating 
procedures and checklists in its investigation as specified in Interim 
Management Directive 5001, Chapter 0502, "Notification, Investigation, 
and Reporting of Occurrences . " In some respects , the Committee had 
to adapt its procedures to the specific nature of the accident. 

The Committee proceeded initially with personal interviews of 
about 90 individuals, involving several thousand pages of unsworn 
testimony using court recorder techniques. These data are digested 
and analyzed in the following text. A list of witnesses is shown in 
Appendix I. Any data or discussions herein by the Committee on sites 
other than West Hackberry were derived from the testimony of witnesses. 
The Committee did not physically investigate other sites. 

The site was secured by the Committee to collect physical evidence 
such as the well head, packer, and casing from Well 6. The Committee 
inspected the site, both during and after the fire, and released the 
site after evidence was obtained and marked for shipment to DOE 
analytical laboratories . 
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Plans and procedures and other key documentation were reviewed. 

The Committee requested data in writing from SPRO and others, as 
listed in Appendix II. A number of organization charts were collected 
and reviewed. A listing of the master files of the Committee is set 
forth in Appendix III. 

A Management Oversight Risk Tree (MORT) approach (see Appendix KVII) 
was utilized to track the sequence of both technical and management 
events and their interactions. 

Extensive photographic techniques, involving several thousand 
documentary photographs from aircraft, helicopters, and ground surveys, 
were utilized. 

A nximber of supporting functional analyses were performed in the 
investigation, including environmental studies, loss analysis and 
safety, metallurgical analysis of evidence, docximentation analysis 
and a well hydraulic analysis. These are contained in Appendices IV, 

VI, VII, and VIII. 


E. SCHEDULE OF COMMITTEE ACTIVITIES 

The following Committee events occurred: 


Sept. 22, 1978 
Sept. 23, 1978 

Sept. 24, 1978 

Sept. 30, 1978 
Oct. 6-10, 1978 
Oct. 10, 1978 

Oct. 31, 1978 


Committee members selected 

Committee appointed; briefing of 
Committee by Deputy Assistant Secretary 
for Environment (EV) 

Committee leaves Washington; arrives at 
West Hackberry Site 

Committee arrives at New Orleans (SPRO) 

Committee conducts Washington interviews 

Committee assembles in Dallas to prepare 
report 

Committee draft report to DOE/EV 
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III. PACTS 


A. BACKGROUND 

1. Strategic Petroleum Reserve 

Piiblic Law 94-163, The Energy Policy Conservation Act of 
December 22, 1975, mandated that the Federal Energy Administration 
(PEA) establish a Strategic Petroleirai Reserve to protect against 
future emergencies from supply interruptions. The 6-year program 
was to store oil in tl^e following three steps: 

(1) 250 million barrels (MMB) by the end of 1978 

(2) 500 MMB by the end of 1980 

(3) 1 billion barrels by the end of 1983 

Subsequent analysis showed that the maximum fill for 1980 
was 325 MMB, and an expansion plan became effective on April 18, 1978, 
to provide for increased storage to 1 billion barrels, the maximum 
size recommended by the President in the National Energy Plan. 

When DOE became operational on October 1, 1977, this PEA 
program became part of DOE. Within DOE, the SPR program is administered 
for the Assistant Secretary for Resource Applications by the SPR 
program director in Washington. The SPR Project Management Office 
in New Orleans (SPRO) reports to the SPR program director. 

The initial goal of 250 MMB by the end of 1978 was revised 
downward successively to 125 MMB and is presently set at 107 MMB. 

2 . West Hackberry Operations and Site 

West Hackberry, in the Texoma Pipeline Complex, is one of 
several Gulf Coast salt dome sites whose total combined existing 
capacity is 250 MMB. The existing Texoma Complex consists of 
Sulphur Mines and West Hackberry. At these sites, oil is stored 
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in leached salt caverns which normally contain brine. As each 
cavern is filled, the oil displaces the existing brine which is 
disposed of in various ways. 

The current schedule for filling West Hackberry, both 
existing capacity and including expansion, is as follows: 


MMB 

YEAR END 

41 

1978 

51 

1979 

62 

1980 

96 

1981 

131 

1982 

145 

1983 

176 

1984 

211 

1985 


The expansion plan calls for leaching 16 new caverns of 10 MMB each 
at West Hackberry. Currently West Hackberry has 5 caverns (nos. 6, 

7, 8, 9, and 11) certified for oil storage by the Gulf Interstate 
Engineering Company (GIEC) on November 8, 1977. 

As of September 12, 1978, the total oil stored in West Hack- 

2 / 

berry was about 14.2 MMB. 

Figure 1 shows the West Hackberry Site which is located south- 
west of Lake Charles, Louisiana. Figure 2 shows the site and environs 
looking south from Black Lake; Figure 3 shows a view of the site looking 
north, prior to the fire; and Figure 3a is a site plan at the time of 
the accident. 


1/ DOE, Execution Phase Project Plan for Expansion Sites, 
September 27, 1978. 

2/ DOE, Monthly Site Report, West Hackberry, September 1978. 
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3. Cavern 6 


The surface and subsurface details of Cavern 6 are shown 
in Figures 4a and 4b, respectively. At the time of the accident. 

Cavern 6 contained about 7 MMB of oil and had a fill schedule of 
11.9 MMB under the Interim Pill Program. 

Cavern 6 has four well locations (Wells 6, 6a, 6b, and 6c) . 

Well 6 is the one involved in the accident and is the original well 
into Cavern 6. It was formerly used by the Olin Corporation to 
extract salt by dissolving it with fresh water. 

Remedial work, testing, and investigations were conducted 

on caverns, prior to being used for oil storage, under the direction 

of GIEC, starting on May 7, 1977, and terminating on July 23, 1977. 

A certification of Underground Cavern Usability and Integrity was 

3/ 

issued by GIEC on November 8, 1977. — 

Cavern 6 is 153 feet in height and has a maximiam diameter of 
839 feet with the ceiling and floor essentially flat. (All elevations 
are referenced to the Braden Head Flange (BHF) on the well head, the 
lowermost flange.) It has a voliime of 12.2 MMB. There are 1,288 feet 
of salt between the cavity ceiling and the top of the salt, and there 
are 315 feet of salt horizontally between the walls of Caverns 6 and 9. 

4. Well 6 Prior to Workover — 

When Cavern 6 was originally created for solution mining, a 
16“inch surface casing was set at 1,640 feet and cemented to the 
surface. A 24-inch conductor casing was installed at a depth of 
87 feet. A 12-3/4-inch casing was set to 2,632 feet and cemented to 
the surface. When Cavern 6 was adapted for oil storage, a 9-5/8-inch 


V Gulf Interstate Engineering Company, "Solution Cavern 

Certificates of Usability and Integrity for the Strategic 
Petroleum Reserve Program - West Hackberry Site," 

November 8, 1977. 
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FIGURE 4A. CAVERN #6 SITE BEFORE ACCIDENT 



Figure 4b. Cavern 6 Cross Section 






casing was set at 2,603 feet Inside the original 12-3/4-inch casing 
and cemented back to the surface. The new 9-5/8-inch casing was 
then pressure-tested to 1,000 psig before drilling out the cement 
plug at the bottom of the casing. After the plug was drilled out 
of the casing, the cavern was hydrostatically tested to 715 psig at 
the surface. Assuming a specific gravity of crude oil of 0.802 
(892 psig for a 2,603-foot oil column) the maximum operating pressure 
at the casing seat is 1,607 psig. 

The distance between the cavern roof and the casing seat is 
605 feet. 

A 5-1/2-inch casing string was run in the 9-5/8-inch casing 
and was set at 3,380 feet below BHP. The end of the casing was 15 
feet above the cavern floor on July 23, 1977. The bottom 5 feet of 
the 5-1/2-inch casing were slotted. The purpose of the 5-1/2-inch 
casing was to provide for the addition or removal of brine. 

Figure 5 shows the subsurface configuration of Well 6 , as 
described in Reference 3. 

After the new well head assembly was installed and secured 
on July 23, 1977, 1-inch tubing was subsequently put in the well for 
fresh water injection to reduce salt buildup within the 5-1/2-inch 
casing. It was withdrawn as part of the initial steps of the work- 
over operation. 

5 . Well 6 Workover Operation and Equipment 

On September 13, 1978, the Pelican Well Service Workover Rig 11 
arrived at West Hackberry and was rigged up to Well 6. Rig 25 of the 
Cactus Drilling Company was located on Well 6a at that time. Figure 6 
shows the rigs on Cavern 6 three days before the accident. 
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6" DEKCO VALVES { 3 ) 


BRADEN HEAD FLANGE 


GRADE 




DEPTH CASING B?’ 
TOP CAP ROCK 159S» 
DEPTH CASING 1640* 
TOP SALT 1949' 
DEPTH CASING 2603' 
DEPTH CASING 2632* 
TOP CAVERN 3237* 


-10 "x B" 2000# API FLANGED 
SPOOL W/2 SIDE OUTLETS 

9 S/B" SLIP ON CASING HEAD 
X 10" 2000# API TOP FLANGED 




24" CASING 


16" SURFACE CASING 

. 9 5/6 " NEW PRODUCTION 
LINER 36#/FT. CEMENTED 
TO SURFACE 

12 3/4"CRIGINAL PRODUCTION 
CASING. SET AT 2630 


WATER 


■5 1/2 "SUSPENDED 
CASING 15.5 #/FT. 

CAVERN VOLUME 
12.2 M K 3BLS. 

^BOTTOM 5' SLOTTED 


DEPTH CASINO 3360* 


BOTTOM CAVERN 3395’ 


-15' ABOVE CAVERN FLOOR 


WORK COMPLETED ON 7-23-77 


NOT TC SCALE 
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FIGURE C CACTUS AND PELICAN RIGS ON CAVERN 6 PRIOR TO ACCIDENT 


The workover procedure for Wells 6 and 11 submitted by 
Louis Records to Parsons-Gilbane and the Louis Records Daily 
Drilling Progress Report are included in Appendices XII and XIII. 

The overall configuration of Well 5 ig in Figure 5 . 

The procedure called for making Well 6 a ’'slick hole" (removal of 
the 5 - 1 / 2 -inch casing) and for repair of the well head, which had 
leaked previously. 

Figure 6 a shows the configuration of the well head before 
workover started with piping for brine removal, a 2,000 psi Larkin 
Head, and 1-inch tubing for fresh water. 


Figure 6b shows Well 6 at the time of the blowout with a bag- 
type blowout preventer, a ram preventer, the mud return line, and 
packer . 


Figure 7 shows the TAM Set Inflatable/Retrievable Packer. The 
inflatable element is normally inflated by water pressure to 500 psi 
at the setting depth to conform to the hole and then increased slowly 
to about 2,000 psi to fully set the packer and shear the setting ball 
through the choke, opening the mandrel for fluid flow. The packer can 
be deflated by a quarter turn to the left (positive stop) to release 
the modified J-type latch which allows the mandrel to move upward. 

The water then flows back into the mandrel and the packer deflates for 
retrieval or relocation. 

Figure 8 shows the safety valve used on the rig at the time of 
the accident. The device consists of a 5-i/2-inch by 2-inch casing 
swage with a 2-inch ball valve. To be utilized as a safety valve, it 
must be screwed into the top of the 5-1/2-inch casing to control the 
flow of fluids. 
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1" TUBING FOR FRESH WATER 



NOT TO SCALE 






Figure 6b. Well 6 Configuration at Time of Blowout 
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^TUBING C0W.£.CT0R 



HALL CHOKE BULL PLUG 


Figure 7. TAM Set Inflatable /Retrievable Packer 
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6 . Personnel at Cavern 6 at Time of Accident 


Twenty-six people were in proximity of Cavern 6 at the time 
of the accident. Table 1 lists their organization, 30 b title, location, 
name, euid response. Figure 31 shows the Cavern 6 site layout at the 
time of the fire. Figure 15 shows the Cavern 6 layout after the fire 
and some of the initial locations of personnel when Well 6 blew out. 



33 fim 



1.5 Mm 


26 







TABLE 1 


PERSONNEL AT CAVEBN 6 AT TIME OP ACCIDENT 


Orcranlzatlon 

Job Title 

Location 

Remarks 

sllcan Well Service 

Toolpusher 

Pelican Rig 

Injured (fatally); shut 
down engines. 


Derrlckman 

Pelican Rig 

Injured, tried to Install 
safety valve. Shut down 
engines; was with Simon 
at Ignition. 


Roughneck 

Pelican Rig 

Tried to Install safety 
valve; ran when motors 
overspeeded. 


Roughneck 

Pelican Rig 

Tried to Install safety 
valve; ran when motors 
overspeeded. 


Driller 

Pelican Rig 

Tried to Install safety 
valve; ran when motors 
overspeeded. 

3ruiiip Welding Service 

Welder 

Louis 

Records 

Trailer 

Left location while crew 
was trying to Install 
safety valve. Drove 
welding truck off location; 
saw mud change to oil; 
saw Ignition. 

Benton Casing Service 

Manager 

Pickup 
truck parked 
near Louis 
Records 
Trailer 

Was watching crew pull 
casing; was timing operation 
saw well blow out; saw 
packer land; saw mud turn 
to oil; heard engine over- 
speed; ran; saw Ignition. 


Truckdriver 

In pickup 
truck with 
Ortega 

Saw mud flow start; moved 
pickup truck off location. 

International Hammer 

Toolpusher 

Floor of 
Pelican Rig 

On floor when mud started; 
helped try to install 
safety valve; left rig 


floor; heard engines over- 
speed as he ran from 
location. 


Name 

Simon 

Bergeron 

Simmons 

Johnson 

Dorsey 

Cmnp 

Ortega 

Richard 

Robin 
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TABLE 1 (Cont.) 


Organization 


Big Chief Vacuum 
Trucks 


TAM International 


O’Dell-Vlnson Oil 


Louis Records & 
Associates, Inc. 


Job Title Location 


Remarks 


Name 


Tong Operator Floor of 

Pelican Rig 


Floorhand 


Floorhand 


Truckdrlver 


Service 

Manager 

Dragline 

Operator 


Oiler 


Consultant - 
drilling 


Pelican Rig 


Pelican Rig 


On Vacuum 
truck 


In Pelican 

Toolpuaher's 

Trailer 

On Dragline 


Pelican Rig 
Catwalk 


Louis 

Records 

trailer 


On floor when mud started; Schexnldei 
helped try to Install safety 
valve; left rig floor; 
heard engines overspeed as 
he ran from location. 

On floor ^en mud started 
flowing. Helped try to 
Install safety valve; left 
floor rig to wash mud from 
eyes; heard motor over- 
speed; ran; saw Simon shut 
off engine; saw Ignition; 
ran. 

Saw mud flow start; helped 
make three attempts to 
Install safety valve; 
heard engine overspeed; 
ran; saw Ignition. 

Heard Instructions to run; 
ran; heard Ignition while 
running. 

Was asleep; awakened by 
explosion; saw fire; drove 
pickup truck off location 

Was on dragline helping lay 
down casing when mud started 
flowing; heard Fregla say to 
shut down the engines; shut 
down dragline engine; saw 
packer blow out of the hole 
and land on catwalk of rig. 

Was helping to lay down O’Qaln 

casing; saw packer blow out 
and oil Ignition; ran. 

Was In trailer when mud Hogue 

started flowing; ran to rig; 
tried to Install safety valve; 
helped Pelican toolpusher acti- 
vate closure of Shaffer hydrll 
type BOP; washed mud out of 
eyes; saw packer blow out; 
heard engines overspeed. 


Blhm 


Forrestler 


Thibodeaux 


Armstrong 


White 



TABLE 1 (Cont.) 


f^mlzatlon 


Lslana Mhid Co. 


J. Hughes 


ctus Drilling 


Job Title 

Consultant <- 
drilling 


Mud 

Engineer 

Supervisor 


Pump 

Operator 


Toolpusher 


Driller 

Ploorhand 

Floorhand 


Location 

Louis 

Records 

trailer 


Louis 

Records 

trailer 


Pump Truck 


Near pump 
truck 


Cactus 

trailer 


Cactus Rig 
25, rig 
floor 

Cactus Rig 
Floor 

Cactus Rig 
mud pits 

Cactus Rig 
mud pits 


Remarks 

Saw mud flow start; ran to 
rig; saw crew attempting to 
Install safety valve; ran 
to trailer; called Horn; 
ran to rig; saw packer blow 
out; heard engines over speed; 
saw Ignition; ran. 

Saw mud flowing; saw packer 
blow out; saw oil follow 
packer; was moving car out 
of area at Ignition. 

Saw mud start to flow; saw 
crew attempt to Install 
safety valve; saw crew run; 
shut down pump truck motor; 
ran to pickup truck; drove 
off location. 

At Magnon's instructions 
took squeeze valve to rig 
floor; crew trying to install 
safety valve already on floor 
saw Hogue try to stab safety 
valve; left rig floor; ran 
to truck; shut down truck 
motor; ran to pickup truck; 
left with Magnon. 

Was lying down; saw mud flow 
start; saw crew attempt to 
install safety valve; heard 
engine overspeed; started to 
run; heard explosion and saw 
fire. 

Saw mud flow; saw oil flow; 
ran (car was burned up). 


Saw flow and smoke (oil 
mist?); ran. 

Was mixing mud; told to run 
by Mason; ran. 

Was mud; heard driller 

yell; heard explosion; saw 
fire; ran. 


Name 

Fregla 

Coleman 

Magnon 

Goutreaux 

> 

Perkins 

Henry 

Mason 

Tlbbets 

Ashworth 


Derrlckman 



7. Organization and Management 

The SPR program was organized by the government in 1977. 

Figure 9 shows the organization chart at the time of the accident. 

The New Orleans Project Office was formed early in 1978. SPRO's 
two suborganizational elements principally concerned with the 
execution of physical work at the various project sites are 
construction and operations. Neither has been assigned the specific 
responsibility for drilling operations; rather, drilling responsibility 
was transferred back and forth depending on whether the drilling re- 
sulted in new wells (construction) or the reworking of existing wells 
in caverns containing oil (operations) . SPRO has a staffing allowance 
of 113 of which three are permanently assigned to the West Hackberry 
Site. There is, however, a frequent personnel inflxix from the New 
Orleans office to the site. 

Parsons -Gilbane (the contractor with the responsibility for 
construction management) was organized at the government's request 
to structurally parallel SPRO. There is a distinct effort to have a 
management counterpart for each SPRO office or official in the Parsons- 
Gilbane organization. However, the drilling responsibility was 
separately assigned within the Parsons-Gilbane organization. There 
is also a support function shown in Figure 9. It is technical in 
nature and is located both at the site and in the New Orleans office. 

The most recent detailed organization charts (not shown here) revealed 
many vacancies and personnel changes. The government has attempted to 
strengthen and expand the Parsons-Gilbane organizational responsibility, 
and on August 1, 1978, transferred well drilling responsibility from 
another contractor to Parsons-Gilbane. In addition, the government 
has been iirging Parsons-Gilbane to accept responsibility for the over- 
all integration management (systems integration) of all contractors 
working on the Early Strategic Reserve (ESR) phase of SPRO, 




ure 9. Organization Chart at Time of Accident 












other contractors also played a significant role in support 
of SPRO. Gulf Interstate Engineering Company prepared the original 
conceptual design of the storage system. The firm continues to serve 
as the executive engineering contractor to SPRO, providing technical 
assistance as requested. Parsons Brinkerhoff-Kavernen Bau-Betribes , 
GmbH (PB-KBB) was the architect engineering prime contractor for the 
first fo\ir sites, all of which involved salt caverns. KBB is a German 
firm specializing in salt cavern construction. Their contract was 
later extended to cover the drilling of 29 wells into the existing 
caverns, although this extension did not include Well 6 at West Hack- 
berry? the extension terminated on August 1, 1978. Both Parsons- 
Gilbane and PB-KBB are joint ventures formed specifically to bid on 
the SPRO project. Louis Records 5. Associates, Inc. is a firm 
specializing in drilling and well workovers. They were first engaged 
as the agent to supervise the drilling contracts assigned to PB-KBB. 

On August 1, 1978, they became a sub-contractor to Parsons-Gilbane 
and subsequently have been managing the drilling contracts assigned 
to Parsons-Gilbane. 

The actual drilling contractors were the Pelican Well Service 
on Well 6, and Cactus Drilling Company on Well 6a. Both of these 
companies are SPRO prime contractors. The Cactus Rig was damaged in 
the fire and the crew were among the witnesses. Other contractors 
servicing the drilling and workover operations on Cavern 6 include; 

B. J. Hughes, Incorporated; Louisiana Mud Company; Benton Casing 
Service; Crump Welding Service; Big Chief Vacuum; International 
Hammer Services (Patterson Casing Crew); and TAM International. 
Employees of these firms were also among the witnesses. 

a* Recent management changes — While the organizations in 
existence on September 21, 1978, are shown in Figure 9, some of this 
structure and certain assignments were of recent origin. As shown in 
Table 2 , there were recent contract changes , organizational changes , 
and personnel shifts in groups involved prior to the accident. 
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TABLE 2 


RECENT CHANGES IN MANAGEMENT (1978) 


Jul^: 


I. Contractual Changes 


Pelican shifted from workover of Well 8 using Rig 15 to Well 6 with 
Rig 11* 


July 31 ; 

PB-KBB's contract to supervise well drilling terminated (except for 
wells underway/ which were completed by Sept. 15) . 


August I t 

Parsons-Gilbane' s contract was expanded to include drilling. 

Louis Records' contract as agent for PB-KBB was replaced by a sub- 
contract to Parsons-Gilbane, effective Sept. 1. 


July 14 ; 


II . Organizational Changes 


Parsons-Gilbane establishes a drilling function reporting to the 
manager-construction in preparation for contracts change. 


Oct. 1 : 

Parsons-Gilbane combines "Operations" with "Drilling", still reporting 
through construction. The staff department previously designated 
"Support" redesignated "Engineering", with minor changes. While 
charts are dated 9/15, change was not fully effective until October 1. 

Ill . Personnel Changes 

A. SPRO 


June ; 

Acting manager of construction given special assignment. 
Replaced by Seaway /Texoma branch chief on temporary basis ^ 
while retaining responsibility for Seaway/Texoma and Capline 
(also acting) . 

Sept. 12 ; 

SPRO's safety engineer reports to work. 
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TABLE 2 (Cont.) 


Parsons-Gilbane 

January ; 

Original sibe safety engineer transferred to New Orleans. 
Second site safety engineer arrives. 

April l i 

Second site safety engineer departs. 

May ; 

Departing site engineer's duties transferred to area super- 
intendent responsible collaterally for three construction 
contracts, security, and safety at West Hackberry. 

June/ July ; 

OSHA-type safety duties taken over by office engineer and 
estimator. 

Early July ; 

First Manager of Drilling appointed. 

June 12-July 31 ; 

Two safety engineers report for work in New Orleans. 

Early August ; 

Manager of Operations shifted to Drilling, replacing original 
Manager of Drilling. 

Early Sept. ; 


New Operations Manager appointed. 



(1) Contracts 


Pelican Well Sesrvice originally had a contract 
to workover three specific wells. However, 
when a space utilization problem arose from 
having two different contractors working on 
adjacent wells. Pelican’s contract to workover 
Well 8 using Rig 15 was shifted to Well 6. 

For this they brought in Rig 11 which hereto- 
fore had not been used in workover operations 
for DOE. 

The major contract change was a termination of 
PB-KBB's contract for well drilling. This was 
formally terminated at the end of July 1978. 

At that time, Parsons-Gilbane picked up 
well drilling and at the same time Louis Records 
was shifted over to be a subcontractor to 
Parsons-Gilbane whereas they formerly had been 
under contract as an agent serving as drilling 
consultant for PB-KBB. 


(2) Organizations 

In connection with the above contractual change, 
Parsons-Gilbane also underwent certain organi- 
zational changes. In early July, they established 
a drilling function which was set up to report 
to the manager of construction. This was in 
preparation for Parsons-Gilbane taking over the 
drilling responsibility. Then, during September, 
they made a decision to have a further shift in 
the organizational arrangement. They combined 
operations with drilling although the two were 



still reporting through the manager of 
construction. At the same time, one of the 
support departments previously designated 
as support was redesignated as engineering 
with certain minor changes. Organizational 
charts were available to the Committee 
showing these changes as of September 15; 
however, the management of Parsons-Gilbane 
indicated that the changes did not become 
fully effective until October 1, 1978. 

(3) Personnel changes 

Certain personnel changes also took place in 
the months immediately preceding the accident 
(see Table 2) . For SPRO, the acting manager 
of construction was given a special assign- 
ment. His regular duties were transferred to 
the branch chief for the Seaway /Texoma complex 
of sites . This individual was asked to retain 
his responsibility for the Seaway and Texoma 
complexes, and at the same time he was acting 
branch chief for the Capline complex. 

The major Parsons-Gilbane moves were related 
to the organizational change. In July, they 
appointed a manager for drilling. Then in 
early August, they replaced this manager with 
the former manager of operations and a new 
operations manager was appointed. 



b. Safety and quality assurance — 

(1) Safety 

The Assistant Secretary for Resource Applications 
stated that, as a matter of policy, safety 
functions were decentralized in ASRA and dele- 
gated to the field programs where the operations 
occurred. ASRA assumed that safety support at 
the DOE level was provided by the Assistant 
Secretary for Environment. 

SPRO, from its inception, had recognized the 
need for a safety engineer. However, the first 
and only safety engineer joined SPRO only 9 days 
before the accident. Some SPRO safety inspections 
were performed by DOE's Inspector General. SPRO 
did not assign safety responsibility to one of 
its staff prior to the arrival of its safety 
engineer on September 12, 1978. SPRO relied 
totally upon Parsons-Gilbane for safety prior to 
the accident. Safety was primarily OSHA-oriented 
and a system safety function was not found by the 
Committee to exist in the SPRO organization. 

Parsons-Gilbane had frequent turnovers in its 
safety staff and transfers of safety responsi- 
bilities. In its New Orleans office, there 
were several personnel changes in the safety 
staff. Parsons-Gilbane had hired two full- 
time safety engineers in mid- June and late July 
who were not yet totally familiar with the 
operations when the accident occurred. These 
safety engineers had recommended in August 1978 
that a full-time safety engineer be assigned at 
West Hackberry. At West Hackberry, safety was a 



part-time collateral duty and shifted from 
person to person. In May, the duties 
relinquished by the former Site Safety 
Representative were given to the Area Super- 
intendent, who at the same time was designated 
Security Officer and handled three contracts. 

In June/July, the onsite OSHA safety function 
was taken over by the office engineer and 
estimator. Emphasis was on OSHA safety and a 
systems safety approach was not visible in 
Parsons-Gilbane . 

Louis Records and Pelican Well Service did 
not have anyone designated as safety engineers 
in their respective organizations. However, 

Louis Records has had extensive safety experience . 


(2) Quality assurance 

Prom its inception, SPRO had also recognized 
the need for a quality assurance engineer . It 
does not have a quality assurance engineer on 
its staff and aside from the ongoing quality 
control efforts on the quality of the oil being 
stored, no comprehensive SPRO quality assurance 
program was visible. 

In Parsons-Gilbane, a quality assurance engineer 
exists under the construction support manager . 
Parsons-Gilbane issued a Quality Control 
Procedures (Inspection) Manual (xmdated) which 
was received by SPRO on September 18, 1978. It 
is a comprehensive manual, but has not been 
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approved or issued officially. Parsons- 
Gilbane has three quality assurance engineers 
in their New Orleans office with plans for a 
total of six. Parsons-Gilbane stated that 
they sent out a SMART (Support Management 
Review Team) group to each site periodically 
to review safety, security, quality control, 
and material records. Parsons-Gilbane has a 
visible quality assurance program on surface 
construction and has a quality assurance 
engineer at West Hackberry for surface 
construction activities. Specific to West 
Hackberry, Parsons-Gilbane stated that they 
did not have quality control or assurance in 
effect on the drilling and workover operations 
or rigs, but that they concentrated on welds, 
pimps, and material control associated with 
surface construction. 

Louis Records and Pelican Well Service did not 
have a formal quality assurance or control 
system on Well 6. 

Metallurgical analyses indicated at least three 
poor quality welds on the well head at Well 6. 


8. Emergency Preparedness 

The following is a summary of facts on the degree to which 
the West Hackberry Site and SPRO were prepared to cope effectively 
with a major accident. The specific facts are as follows: 
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o 


There was no contingency plan for the West Hack- 
berry Site to cope with a major accident (i.e., 
no plan to follow and no clear delineation of 
responsibility ) , although some individual 
emergency instructions existed. 

o There were no provisions onsite to fight a fire 
of major proportions; there was no foam onsite, 
the emergency water supply had not been installed, 
and firefighting equipment onsite was insufficient 
for the accident. 

o There are no provisions to protect the well heads 
in the event of a catastrophic failure from a 
hurricane or impact with earthraoving equipment. 

o There was, at best, minimal preparedness to cope 
with an oil spill (i.e., inadequate or incomplete 
dikes around well heads, and no oil booms onsite) . 

o Security measures, personnel control, and communi- 
cations were inadequate. 

Amplification of these facts is as follows: 

No contingency plan for site — There were no provisions 
tially cope with a major accident, not even to the extent of 
ig who was in charge of the West Hackberry Site. The potential 
orricane was recognized and there were discussions, studies, 
Tiited documentation on procedures to be followed in the event 
arricane. 

There was a list of emergency telephone numbers in the 
Duse at the main gate, but this list did not, for example, list 
11 firefighting services. Additionally, it is not clear who 
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as responsible for notification of the authorities, the guard, 

PRO management, Parsons-CJilbane management, etc. Also, the 
ist did not designate which telephone numbers should be called for 
given type of emergency. In summary, while a plan is necessary for 
ffective and coordinated implementation of the response to a disaster, 
here was no formal plan available for West Hackberry. 

b. No firefighting capability — While there are plans for 

I future water distribution system to provide firefighting capability, 
,his portion of the construction has not been completed. Additionally, 
supplies (e.g., foam) and equipment were essentially nonexistent? the 
site had planned to depend on the local volunteer fire company to 
landle any contingency without actually assessing the latter's 
japability to cope with a fire of the size of the one at West Hackberry. 
Phere had been prior contacts made with local organizations, but no 
formal agreement had been reached as to the conditions under which SPRO 
30 uld expect support from those organizations. 

c. No well head protection — There are no provisions to 
protect well heads from mechanical damage; if a well head were dis- 
lodged due to impact with construction equipment or from a hurricane, 
an oil spill could occur of the same general magnitude as the West 
Hackberry accident. Provisions have not been made for a second line 
of defense such as storm chokes on the wells or earthen embankments 
around the well heads. Future plans call for the installation of 
earthen embankments around well heads, but they will not be imple- 
mented until the construction is completed so that access to the 
wells will not be constrained. 

d. Ability to cope with oil spill — There was essentially 
no onsite capability to cope with an oil spill, especially one of 
major proportions. Also, no prearrangements had been made to have 
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o 


There was no contingency plan for the West Hack- 
berry Site to cope with a major accident (i.e., 
no plan to follow and no clear delineation of 
responsibility ) , although some individual 
emergency instructions existed. 

o There were no provisions onsite to fight a fire 
of major proportions; there was no foam onsite, 
the emergency water supply had not been installed, 
and firefighting equipment onsite was insufficient 
for the accident. 

o There are no provisions to protect the well heads 
in the event of a catastrophic failure from a 
hurricane or impact with earthmoving equipment. 

o There was, at best, minimal preparedness to cope 
with an oil spill (i.e., inadequate or incomplete 
dikes around well heads, and no oil booms onsite) . 

o Security measures, personnel control, and communi- 
cations were inadequate. 

Amplification of these facts is as follows: 

a- No contingency plan for site -- There were no provisions 
to formally cope with a major accident, not even to the extent of 
defining who was in charge of the West Hackberry Site. The potential 
of a hurricane was recognized and there were discussions, studies, 
and limited documentation on procedures to be followed in the event 
of a hurricane. 

There was a list of emergency telephone numbers in the 
guardhouse at the main gate, but this list did not, for example, list 
oil well firefighting services. Additionally, it is not clear who 
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was responsible for notification of the authorities, the guard, 

SPRO management, Parsons-Gilbane management, etc. Also, the 
list did not designate which telephone nvimbers should be called for 
a given type of emergency. In summary, while a plan is necessary for 
effective and coordinated implementation of the response to a disaster, 
there was no formal plan available for West Hackberry. 

b. No firefighting capability — While there are plans for 

a future water distribution system to provide firefighting capability, 
this portion of the construction has not been completed. Additionally, 
supplies (e.g., foam) and equipment were essentially nonexistent; the 
site had planned to depend on the local volunteer fire company to 
handle any contingency without actually assessing the latter's 
capability to cope with a fire of the size of the one at West Hackberry. 
There had been prior contacts made with local organizations, but no 
formal agreement had been reached as to the conditions under which SPRO 
could expect support from those organizations. 

c. No well head protection — There are no provisions to 
protect well heads from mechanical damage; if a well head were dis- 
lodged due to impact with construction equipment or from a hurricane, 
an oil spill could occur of the same general magnitude as the West 
Hackberry accident. Provisions have not been made for a second line 
of defense such as storm chokes on the wells or earthen embankments 
around the well heads. Future plans call for the installation of 
earthen embankments around well heads, but they will not be imple- 
mented until the construction is completed so that access to the 
wells will not be constrained. 

d. Ability to cope with oil spill — There was essentially 
no onsite capability to cope with an oil spill, especially one of 
major proportions. Also, no prearrangements had been made to have 
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contractor support in the event of a spill. A number of site 
personnel had attended a training course on oil spills in New 
Orleans the day before the accident, and it has been suggested 
that this training helped them to respond effectively to the 
problem , 


The installation of dikes for oil containment was incomplete, 
primarily due to the need for additional construction activities, and 
due to the scheduling problems with the concurrent activities. In 
the case of Cavern 6, the dike was constructed but had a defect in it; 
this defect was reportedly identified by the site environmental people 
but no action was taken to correct it. The dike had not been sized to 
accommodate a spill of the magnitude encovmtered. 

The Rapid Response Team, under U.S. Coast Guard leadership, 
had a generic plan and it was well executed on the Black Lake oil 
spill. 


e . Security, personnel control, and communications — 

Entrance to the West Hackberry Site is through a gate from the public 
road. Where the site adjoins the road, a cyclone-type fence is in- 
stalled, but the remainder of the site has no fence at all. The 
Committee was advised that the ultimate plans call for the entire 
site to be fenced but the current schedule would call for installation 
late in the construction program. 

Upon the arrival of the Committee, onsite safety personnel 
had accounted for 16 people in the vicinity of Well 6; the Committee 
identified 26 people that were there at the time of the fire. 
Immediately following the accident, there was no central command 
and control of the emergency response organization from the time of 
the accident until the arrival of the On-Scene Commander as shown 
in Figure 10. The organization, after his arrival, is shown in 
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Figure 11; response to these organizations is covered in Section III-F. 
Additionally, there were inadequate communications for the security 
activities and the oil recovery operations. One guard testified that 
there are dead spots on the site that impair radio communications and 
the personnel handling the oil containment boom had trouble deploying 
it until the Coast Guard provided radios. At West Hackberry, two 
warning horns were recently installed and signals were sounded. 

B. SEQUENCE OF KEY EVENTS 

Table 3 lists the sequence of key events prior to ignition 
(Pre-Accident) . 

Table 4 lists the sequence of key events from ignition to arrival 
of the On-Scene Commander (Accident) . 

Table 5 lists the sequence of key events from arrival of the 
On-Scene Commander to the securing of Well 6 (Post-Accident) . 
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S. LOVkERY - p/0 
V. SANDER - P/G 
H. BOUDREAUX - D&M 


OIL BOOM 
DEPLOYMENT 


CITADEL SECURITY 
A. KRUGE - SPRO 
M. TAMEO - P/G 
LAW ENFCRCEI/iENT AGENCIES 


SITE SECURITY - 
TRAFFIC CONTROL. 


SPEC - P/G 


SUPPORT SERVICES 
PROCURE SUPPLIES 


G. LANDRY HVFD 


FIRE FIGHTING - 
VOLUNTEER FIRE DEPARTMENTS 


Figure 10. Emergency Response Organizations 

from Time. of Ignition to Arrival 
of On-Scene Commcuider 
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Figure 11. Emergency Response Organization 

from Time of Arrival of On-Scene 
Co'mmander to the Securing of 
Well 6 
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TABLE 3 


TIMELINE OF KEY EVENTS — PRIOR TO IGNITION OF WELL 6 

(PRE-ACCIDENT) 

Item Date Event 

1 Spring 1977 Well 6 reworked; new 9-5/8 in. casing cemented 

in. 

2 Spring 1977 Well 6 well head had surface cracks and oil 

leakage. Fires occurred during Well 6 welding 
repairs. Temporary patch placed over leak. 

3 July 23 New 1-in. piping for fresh water injection 

placed inside 5-1/2 in. pipe. 

4 July Cavern 6 activated for interim oil fill. 

There are no requirements for formal contin- 
gency plans before operations are initiated. 

5 Oct. 1 DOE formed. 

6 Nov. 8 Cavern 6 Certification of Usability and 

Integrity issued. (Tests conducted May 7 
to July 23, 1977.) 

7 Late 1977 Louis Records supervises drilling operations 

as agent for PB/KBB. Drilling plans receive 
extensive technical review. 

8 Jan. 1, 1978 SPR office formed. Decision made for SPR to 

accept standard industrial practices as com- 
pared to imposing government standards. 

9 January SPRO decision made to have separate management 

chains for each site and site function. Chains 
follow construction and operation separately. 
Only point where the total site responsibilities 
come together is under the director of the SPRO 
project. 

10 January 19 Parsons-Gilbane joint venture accepted by letter 

contract. Parsons-Gilbane selected to manage 
surface construction for interim and ESR fill. 
Parsons-Gilbane organized parallel to SPRO 
organization. Separate chains of command for 
each site for operations euid construction. 

The first manager under whom the total site 
responsibility comes together is the Parsons- 
Gilbane construction executive. 
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TABLE 3 (Cont.) 


Event 

SPRO construction division director given 
temporary assignment; Seaway /Texoma branch 
chief assumes responsibility for construction 
division and capline branch and retains respon- 
sibility for Seaway/Texoma branch. 

Drilling responsibility transferred from PB/ 

KBB to Parsons-Gilbane . Louis Records con- 
tracts to Parsons-Gilbane to supervise drilling. 
Parsons-Gilbane initiates a separate organiza- 
tion to manage drilling. The first manager 
with responsibility for all site activities 
remains as the construction executive. 

13 August Based upon immediate availability, Pelican 

Rig 11 substituted for Rig 15. Crew of Rig 11 
has no prior experience working with government 
or on cavern workovers . 

14 Aug. 30 Louis Records sent a workover procedure to 

Parsons-Gilbane. No engineering support pro- 
vided. Parsons-Gilbane verbally approved 
procedure . 

15 Sept. 1 Parsons-Gilbane changed manager responsible 

for drilling. 

16 September Decision made to move up by 2 weeks the 

schedule for Well 6 workover. Decision made 
not to reduce cavern pressure by transferring 
Cavern 6 oil into Cavern 7. 

17 Sept. 13 Pelican Rig 11 moved onsite. 

18 Sept. 15 Field crew discovered valve on top of well 

head was frozen. It was partially freed but 
was not full opening and it could not accept 
the bridge plug called for in the workover 
procedure. Field crew improvised a safety 
valve with material on hand. 

19 Sept. 15 Louis Records modified workover plan to in- 

stall an inflatable TAM packer. 


Item Date 

11 July 25 

12 Aug. 1 
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TABLE 3 (Cont.) 


Item Date Event 

20 Sept. 17 TAM packer set on third try. First two 

attempts failed. It was noted that 6000 lb 
of force was needed to move the packer up 
the pipe- 

21 Sept. 20-'21 Field crew attempted to "kill" the oil side 

(annulus) of the well. Attempts failed. 

Field crew and Louis Records management modi- 
fied the mud program to inject 16-lb mud. 

Well killed on annulus side. 

22 Sept. 21 Began pulling 5-1/2-in. casing out of well. 

The first two sections were dry. One barrel 
of 16-pound mud was added for each joint 
removed . 

23 Sept. 21 Louis Records drilling consultant (the floor 

about 3:35 p.m. supervisor) observed that the work was pro- 
ceeding noinmally and left the rig on other 
business. The casing crew observed mud 
flowing back up the pipe starting with the 
10th or 11th joint. 

24 Sept. 21 While the 13th joint was being pulled others 

about 3:40 p.m. observed excess mud flowing from the 5-1/2-in. 

casing. 

25 Sept. 21 Fourteenth joint was removed. Mud flowed 

about 3:45 p.m. continuously (at various rates) from the 

5-1/2-in. casing. 

26 Sept. 21 Pelican and supporting crews first attempted 

about 3:50 p.m. to place safety valve on the 5-1/2-in. casing. 

Two attempts failed. Some members of both 
crews left rig floor to wash drilling mud 
from their eyes . Louis Records drilling con- 
sultant also tried unsuccessfully to place 
the safety valve on the piping. 

27 Sept. 21 The packer blew out of the well. Oil flowed 

3:50 p.m. from the well. The diesel engines started 
running away. 
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TABLE 3 (Cont.) 


Item 

Date 


Event 

28 

Sept. 

about 

21 

3:50 

p.m. 

Many people evacuated area. Several of the 
crew tried to shut down both rig and mud- 
pump engines. 

29 

Sept. 

about 

21 

3:55 

p.m. 

Two men continued to shut down engine. 

There was an explosion and fire. Two men 
badly burned. 
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TABLE 4 


TIMELINE OF KEY EVENTS — FROM IGNITION TO ARRIVAL OF 
ON-SCENE COMMANDER (ACCIDENT) 


Item Date 

29 September 21 

30 September 21 (*T+5 min.) 

31 September 21 (T+10 min.) 

32 September 21 (T+15 min.) 

33 September 21 (T+18 min.) 

34 September 21 (T+25 min.) 

35 September 21 {T+25-30 min.) 

36 September 21 (T+30 min.) 

37 September 21 {T+30 min.) 


Event 

Personnel at Cavern 6 pad fled 
area. 

Burn victims drove cars off the 
location, were intercepted, and 
put on helicopter which was pre- 
paring to take off for another 
destination. 

Helicopter evacuated injured 
men to Memorial Hospital in 
Lake Charles, LA. 

Site alarm system was sounded. 
Fire departments were called and 
were dispatched to the site. 

Pelican Rig falls over at 
4:13 p.m. 

Hackberry Fire Department arrives 
onsite at 4:20 p.m. 

Lake Charles Hospital notified 
that two injured men are enroute 
and is asked to stand by for 
possible 30 more injuries; state 
police notified; fire department 
called again (4:20-4:25 p.m.). 

No one is in charge of coordi- 
nating operation. 

More security guards arrive and 
begin crowd control. 

Oil flowed into Black Lake; 

Boots & Coots firefighters are 
called. 


38 September 21 (T+45 min.) 


*T = TIME OF IGNITION (3:55 p.m.. 


Three Life Flight helicopters 
arrive. One remains on standby 
in case of need; others return 
to Lake Charles. Ambulances 
arrive and are kept on standby. 

9/21/78) 
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TABLE 4 (Cont.) 


Item Da-te Event 

39 September 21 (T+65 min.) Firemen respond from Hackberry/ 

Sulphur, Carlyss, Cameron, Moss 
Bluff, West Lake, and Lake 
Charles arriving onsite at 
approximately 5; 00 p.m. Seventy 
firemen called from Calcasieu 
and Cameron Parishes. 

40 September 21 (T+3 hrs 5 min.) SPRO Project Manager arrives at 

site at approximately 7:00 p.m. 
and assumes role of On-Scene 
Commander; 200 firemen fighting 
fire. 
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TABLE 5 


TIMELINE OF KEY EVENTS— FROM ARRIVAL OF ON-SCENE 
COMMANDER TO SECURING OF WELL 6 
(POST- ACCIDENT) 


Item Date Event 

41 Sept. 21/ 1978 DOE halted all movement of oil into other 

caverns at 7:00 p.m.; oil booms already 
deployed on Black Lake. 

42 Sept. 21 Boots & Coots arrived onsite. 


43 Sept. 21 

44 Sept. 21 

45 Sept . 21 

46 Sept. 21/22 

Sept. 22 

47 Sept. 23 


Probl^s encountered with newspaper people 
entering into the area of the fire. 

Earthen dikes pushed up to contain oil. 

Injured man died in Baton Rouge General 
Hospital at approximately 10:00 p.m. 

Firemen spray water on Cactus Rig to minimize 
damage . 

Firemen apply foam to fire; additional oil 
containment booms deployed. 

Recovery of oil from Black Lake begins. 

Hot metal being removed from Well 6 area to 
clear way for firefighting equipment. Attempt 
made to pull Cactus Rig off Well 6A (without 
success) . 

DOE Headquarters appoints Accident Investi- 
gation Committee. 


48 Sept. 24 

49 Sept. 24 


Hot metal and debris still being removed 
from burning area. 

Oil recovery continues. 

Cactus Rig pulled back off Well 6a. 

Well head pulled from Well 6. 

Oil recovery continued. 

Committee arrived at Lake Charles at 5:00 p.m. 
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TABLE 5 (Cont.) 


Item Date 

50 Sept. 24 

51 Sept. 25 


52 

Sept. 26 

53 

Sept. 26 

54 

Sept. 27 

55 

Sept. 27 

56 

Sept. 28 

57 

Sept. 29 

58 

Sept. 30 


Event 


Boots & Coots attempted to kill Well 6 with 
brine injected in top of well. 

Second attempt to extinguish fire by applying 
foam around burning area. 

Cleanup of area and application of foam 
continued. 

Specially built TAM packer arrives onsite 
at 6:00 a.m. 

Boots & Coots installs packer in 9-5/8 in. 
casing of well cuid oil flow stops at 9:00 a.m. 
Foam blanket applied to extinguish burning oil. 

Fire reignited. Firefighters return. Fire- 
fighters from Fort Polk called out. 

Fire is again extinguished. Cleanup of oil 
continues . 

Operations by Boots & Coots initiated to cut 
off top of casings in preparation for instal- 
lation of new well head assembly. 

Installation of well head. Cleanup of oil 
continues . 

Installation of well head. Cleanup of oil 
continues . 

New head installation completed; packer^ 
retrieved from well and Well 6 is shut in. 
Boots & Coots firefighters leave the site. 
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C. OBSERVATIONS 

The Connnittee reviewed more than 2,000 photographs of the site 
and its environs, which are maintained in the permeinent files on 
record at the Department of Energy. This section of the report will 
present several representative documentary photographs. 

1. Pre- Accident 

Figures 2 and 3 are photographs taken on August 27, 1978. 
They are oblique aerial views of the West Hackberry Site. Figure 4a 
shows the Cactus Rig located on Well 6a. The figure also shows the 
ten^orary earthen dike that had been constructed to help protect 
Black Lake from oil spills. Figure 6 shows the rigs on Cavern 6 
3 days before the accident. 

2. Accident 

Figures 12, 12a, emd 13 are photographs of the fire scene; 
12a on September 21, and 12 and 13 on September 22, 1978. Figure 12 
is a view of the site taken by helicopter. It shows the Cactus 
Rig on Well 6A prior to its being pulled back off the well head 
with a water stream being sprayed on the rig in an attempt to keep 
it cool in order to minimize fire damage. Several items which were 
destroyed by the fire are also evident in the picture. In the top 
right corner are the oil booms deployed to help contain the oil spill 
on Black Lake. Figure 13 is a closeup photograph of the fire and 
was taken from the Cavern 6 pad. 

3. Post-Accident 

Figure 14 is a representative helicopter photograph of Pad 6 
after the fire had been extinguished. It was taken on September 27, 
1978. The new well head had not yet been placed on Well 6. It shows 
that the oil spill cleanup operations had recovered almost all the 
oil which had spilled onto Black Lake. 
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FIGURE 12. SITE DURING FIRE. 




PIGUBB 12*. SITE 3 HOURS IBMITIOH 










FIGURE 14. SITE AFTER FIRE. 
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D. CONSEQUENCES 


1. Fatality/Injiary 

Two Pslxcan Wsll Saxvica man waira badly buirnad i.n bha ini.'tial 
flash. One died in the hospital that evening. The second is re- 
covering. He was discharged from the hospital on October 11 and is 
undergoing outpatient treatment. A minor cut sustained by the 
Louis Records consultant required three stitches. 

Medical data are contained in Appendix V. 

2. Loss 

The current total loss estimate is summarized as follows: 

Loss Cost Estimate Summary 

a. Onsite Property Deunage $ 3,300,000 

b. Onsite Fire Control, Debris Removal, Cleanup 2,300,000 

c. Onsite/Offsite Environmental Control 4,200,000 

d. Operations Interruption 900,000 

e. Onsite Personnel and Offsite (Third Party) 1,300,000 

Liabilities 

$ 12 , 000,000 


A detailed breakdown of the above estimates submitted by 
the Committee's consultant is shown in Appendix VI. It 
is not the Committee's conclusion as to liability or 
property damages for losses and costs resulting from the 
accident investigated. Figure 15 shows the degree of 
property damage at Well 6. 

3. Oil Release 

The following SPRO estimate of the oil release was as of 
September 29, 1978: 




FIGURE 15. PROPERTY DAMAGE. 
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(Barrels) 


Oil Expulsion 67,510 

Decompression of salt 38,030 

Decompression of brine 6,680 

Decompression of oil 22,800 

Oil Accounted For 34,620 

Black Lake 31,200 

Pumped to Cavern 7 2,100 

In shell on pad 530 

In soil 790 

Oil Burned 32,890 

4. Environmental Impacts 


Potential environmental impacts arose from the oil release 
into Black Lake adjacent to the well and from air pollution and 
surface contamination due to the smoke plume downwind from the site 
(Figure 16) . Figure 17 shows the oil spill in Black Lake. An en- 
vironmental assessment team, which included both DOE and other 
Federal and State agencies, was assembled to investigate environ- 
mental dcimage. Approximately 50 people participated in the data 
gathering during the period of September 29 to October 1. Their 
preliminary report is included as Appendix IV. Due to the nature 
of the investigation, which is very extensive and time consuming, 
a final report on the environmental consequences will not be available 
for many weeks. It appears very likely at this time, however, that 
no permanent environmental damage to Black Lake will be sustained 
because of the rapid and effective containment and cleanup of the 
oil. 


E. PHYSICAL EVIDENCE 
1. Well Head 

The well head was pulled off the well during the early stages 
of the fire-control efforts smd was, therefore, recovered essentially 
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intact. (See Figures 18a & 18b.) The clamp that held a rubber 
sleeve over a leak in the outside casing can be seen at the extreme 
left of the picture. The single set of blowout preventers is visible 
in the right half of the picture. 

The appearance of the fracture of the 9-5/8-inch inner 
casing (Figure 18b) led the Committee to suspect that it repre- 
sented an old crack that may have been the cause of the original 
leedc. That hypothesis was based upon the fact that a part of the 
crack exposed bright shiny metal, and another part (believed to be 
em old crack) had considerable oxidation (discoloration and de- 
terioration) . Metallographic examination of samples from the well 
head were conducted by Oak Ridge National Laboratory (Appendix VII) . 
The metallurgical examination could not establish the time when the 
crack was formed. However, it revealed several leak paths in the 
weldings which attached the fleuige to the 9-5/8-inch casing, and 
in the longitudinal weldings of the 12-3/4-inch outer casing. These 
flaws were such as to represent a credible source for the seepage 
leak that had been observed at the well head prior to the workover. 
However, they also represented a very low quality of workmanship, 
and a clear-cut lack of quality control on the welding. 

2. 5-1/2-Inch Casing 

The workover operation that was underway at the time of the 
fire involved removal of the 5-1/2-inch casing, section by section. 
Since this was the pipe from which the packer blew out, the Committee 
tried to determine whether the condition of the pipe contributed 
to the packer's release. Based on the appearance of many of the 
sections that had been exposed to the fire (Figure 19a) , such seemed 
likely to be the case. However, section 14, the last one removed. 
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FIGURE IM PHYSICAL EVIDENCE 




FIGURE 19A PHYSICAL EVIDENCE - 5Vi INCH CASING. 


was still in the V-door of the drilling rig when the rig collapsed 
(see Figure 19b) . It is assumed that the section protected from 
the fire when the crane collapsed was section 14. It suffered very 
much less fire damage than the exposed sections. Analysis of section 
14 (Appendix VII) showed it to be in good condition, with a minimum 
of internal scale and salt~induced corrosion. Furthermore, laboratory 
tests confirmed that the sulfur present in the pipe deposits, whether 
from the sour crude or sulfates in the brine, was sufficient under 
the temperature conditions of the fire to cause the severe corrosion 
observed in the exposed sections. 

3. Packer 

Numerous witnesses stated that they saw the inflatable packer 
blow out of the well. While initially there was some skepticism on 
this point, site Inspection after the fire uncovered the packer 

20). The inflatable rubber sleeve had, of course, been con“ 
sumed. Examination revealed that the packer, as recovered, was still 
the set position. Thus, accidental opening of the valve and sub- 
seguent deflation of the packer did not appear to be a plausible fail- 
ure mode. 
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FIGURE 19B PHYSICAL EVIDENCE - 5% INCH CASING. 
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FIGURE 20 PHYSICAL EVIDENCE PACKER (Bl 




F. EMERGENCY RESPONSE 

The chronological sequence of events following the fire is 
shown in Tables 3, 4, and 5, and thus is not repeated here; the 
salient events surrounding the emergency response are set forth as 
follows : 

o Immediate removal of the two burn victims from the area 
of the fire and their dispatch via helicopter to the 
hospital. 

o Dispatching medical aid, ambulances, and medical 

helicopters to the site to aid what was thought at the 
time to be 30 persons, who were reported to be working 
in the vicinity of Cavern 6. 

o Attempt to secure the gate so that only authorized 

personnel would be on the site; these efforts did result 
in some problems with the volunteer firemen and the press. 

o Procurement of emergency support services, like oil clean- 
up crews and supplies, and foam for firefighting. 

o Participation of numerous groups, individuals, and other 
agencies, especially the volunteer firemen and the U.S. 
Coast Guard. 

o SPRO project office assimes control of the site upon 
arrival of On-Scene Commander. 

1. Personnel Protection 

At the time the well blew out, Mr. Thomas Sugden, the 
Parsons-Gilbane quality assurance engineer, was at the pump pad near 
Cavern 6. He had just started walking toward the Well 6 pad when 
the oil ignited. He met the burn victims, C. Simon and B. Bergeron, 
who had just driven from the accident site in a car. Sugden drove 
the victims to the helicopter pad and directed the helicopter pilot, 
who fortunately was onsite, to take the injured men to the hospital. 
Mr. Sudden then proceeded to the Parsons-Gilbeuie site office and, 
with the help of several of the secretarial staff, called the local 
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hospital to notify it that two burn victims were on the way. He 
instructed the hospital to send medical assistance back with the 
helicopter, and told them to anticipate up to 30 burn victims. The 
time response to these calls was reported as being good. 

As the small number of those initially injured became 
clear to him, Mr. Sugden's involvement continued as he made decisions 
to retain at the site the ambulances and one Life Flight helicopter 
in the event of secondary explosions. He called the hospital again 
to tell them there would be no more bum victims and directed that 
the helicopter return the medical assistance to the hospital. 

2* Firefighting 

The response by the local volunteer firemen was commendable 
in terms of timeliness, as well as dedication. Most notable of the 
contributions by the volunteer firemen was that of Chief G. Landry 
of the Hackberry Volvinteer Fire Department, who served as site 
coordinator for the many fire companies that participated. In 
the early stages of the fire, there were some problems with site 
access for volunteer firemen as discussed below. Additionally, 
no foam was available onsite for firefighting, nor were there 
adequate water supplies, hoses, etc. The majority of these supplies 
and services were obtained rapidly because of the high density of 
oil- related industries in the immediate area and the equipment 
provided by the local fire departments. 

The firefighting operations consisted of the application 
of foam and/or water to the site and adjoining equipment in order 
to cool the equipment cuid minimize the spread of fire on pools of 
oil. In addition to fire control, the foam was used to protect the 
equipment and personnel involved in the well control operation. 
Various stages of the firefighting operations are shown in 
Figures 21A-21E. 
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FIGURE 21A. FIRE FIGHTING. 
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After the well was plugged on Tuesday morning, September 26, 
the fire companies, through the use of foam, controlled the fires on 
the pools of oil in the dike around Well 6. By evening, the firemen 
had departed but the hot oil later reignited. After some delay, 

SPRO made arrangements for military firemen and equipment from 
Fort Polk to provide the continued fire protection necessary until 
the oil had cooled and ignition sources were eliminated. The 
Port Polk personnel arrived during the early morning hours on 
Wednesday, September 27. 

3. Well Control 

Louis Records assumed the responsibility for contacting 
the oil well firefighters. Boots & Coots, but concurrently the 
New Orleans office of Parsons-Gilbane was establishing contact with 
Red Adair. Louis Records also contacted other officials, such as 
sheriffs, state police, etc., again duplicating the efforts of 
Parsons-Gilbane personnel. 

The well-plugging operation was under the direction of 
Boots & Coots and supported by onsite personnel, as well as outside 
contractors specifically recruited for the fire control activities. 
Boots & Coots were contacted in Houston at approximately 5:00 p.m. , 
on September 21, and arrived at the site between 6:15 p.m. and 
6:30 p.m. on the same day. 

In order to reduce the pressure on Cavern 6, doxible 
2-7/8-inch tubing was laid from Well 6b to Cavern 7, and 2,100 
barrels of oil were ptunped by a B. J. Hughes pump truck into 
Cavern 7. As the cavern pressure was reduced, the intensity of 
the fire decreased. Efforts were initiated to clear the debris 
from around Well 6 so that the site would be accessible and hot 
ignition sources would be eliminated once the well was plugged. 

In the course of the cleanup operation, while attempting to remove 
the rig substructure, the Well 6 head was pulled loose approximately 
1 foot below the pad elevation. 
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The first attempt to extinguish the fire at the well was 
with a 2-3/8-inch stinger. The stinger was stabbed into the well 
remotely from a boom, and brine was pumped through the stinger into 
the well, but it did not stem the flow of oil. Figure 22 shows 
the stinger being lowered into the well. 

The second attempt to extinguish the fire was with a 
7- inch inflatable TAM packer which would be inflated to the internal 
dl^aneter of the 9-5/8-inch casing. At this time, the fire was 
confined to an area of approximately 20 x 50 yards and was burning 
at approximately one-third of its original intensity. The packer 
was lowered 10 feet into the well (Figure 23} with the boom used 
in the previous attempt; when in place, the packer was inflated 
with 2,000 psi and the packer was set. The well was killed at 
9:30 a.m. on September 26, and the firefighters extinguished the 
fire at the site with foam and water. 

After the fire was extinguished and the area cooled 
sufficiently, the final capping operation was implemented; the tops 
of the old casings had to be cut away with a mechanical casing cutter 
(Figure 24a) and the new well head (Figure 24b) , complete with 
blowout preventers (BOP) , installed. After the well head was in 
place, the pipe attached to the packer could be removed as shown in 
Figure 24b and then the BOP was removed (Figure 24c). On September 30, 
Well 6 was secured and Boots & Coots departed. 

4. Oil Cleanup 

There was a dike in place around Cavern 6 as shown in 
Figure 25, but the dike was inadequate to contain the spill from 
Well 6; additionally, there was a defect in the dike which had not 
been repaired. When the spill into Black Lake occurred, the initial 
boom was obtained from Amoco 's adjacent facility and was installed 
by Parsons-Gilbane personnel with subsequent assistance from the 
U.S. Coast Guard when they arrived on the scene. Additional babkup 
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FIGURE 22. WELL CONTROL - PHASE I - STINGER. 
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FIGURE 24B. WELL CONTROL - PHASE III - FINAL CAPPING. 
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booms were obtained from and installed with the assistance of local 
cleanup contractors. Figure 25 also shows some of the oil tank 
trucks which were used to remove the oil collected from the site. 

Figure 26a shows the details of boom emplacement which 
initially was complicated by the lack of radio communications; 

Figure 26b is an aerial view of the site showing the oil contain- 
ment system, the remaining oil slick, eind the dike; Figure 26c shows 
the site toward the end of the oil cleanup. In testimony by the U.S. 
Coast Guard, they stated that this was a classic in oil containment 
from a major spill. 

The recovery of oil contained within the booms was through 
the use of oil skimmers and mops; the recovered oil was placed in 
ten^orary holding ponds and trenches for siibseguent pickup by oil 
tank trucks and offsite disposition. One of the skimmers (Figure 27a) 
was in the vicinity prior to the accident for a demonstration and 
was put into service soon after the spill; other skimmers and oil 
mops (Figure 27b) were brought in by contractors. Progress on oil 
cleanup is shown in Figure 27c. 

5. Security 

Efforts were made to secure the main gate immediately 
after the fire; however, testimony indicated that for some time 
after the accident there were major traffic tieups on the road 
within the site. In order to control the number of people on the 
site, the decision was made to deny admission to additional 
volunteer firemen who had been instructed to wait in a church 
parking lot in case they were needed. 

There were several unhappy incidents with members of 
the media who had gained access to the site, apparently through 
the gate. In one case a newspaper reporter, and in another a 
network cameraman were forced off the site with the expected hostile 
reactions. In the first instance, a SPRO employee's rash statements 
to the reporter were printed in the local newspaper. 
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FIGURE 27C OIL CLEANUP 



6. Site Control 

Upon being notified of the problem at West Hackberry, 
senior SPRO personnel flew by helicopter to the site from New Orleans 
and the SPRO project manager assumed control of the site at about 
7:00 p.m. , on September 21. Testimony revealed that the rationale 
for this was that contracting authority in excess of the financial 
limit that site personnel have was necessary to implement the 
firefighting and oil cleanup operations; hence, the individual with 
the contracting authority had to be on the scene and in command. 

G. RELATED OBSERVATIONS 

During its review, the Committee has noted several items 
which bear upon the accident but are not directly related to specific 
accident events. These items are presented in this section of the 
report. 


1. Management Philosophy 

Attention of management at all levels has been focused 
on operations (getting oil in the ground) . It has been recognized 
that working with very large quantities of crude oil is a dangerous 
activity. However, no specific design, construction, or opera- 
tional requirements have been provided to address this generally 
stated understanding. No risk analyses and subsequent plans of 
action have been taken in order to reduce the inherent danger, 
outside of relying on "standard oil field practices." 

2. Facilities 

The metallurgical analysis conducted by Oak Ridge National 
Laboratory personnel (Appendix VII) of the well head from Well 6 
provided several items of concern. The well head appears to have 
several field-fabricated (or jury-rigged) features, including the 
use of field-fabricated spacers and field welding on the well 
casings. Several weldings showed a significant lack of penetration 
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and weld porosity — both characteristics of inadequate welding 
procedures and the failure of the construction quality assurance 
program to detect and correct such occurrences. The subsequent 
filling of Cavern 6, when it was known that only a rubber patch 
with a clamp was preventing Well 6 from leaking, is also an indi- 
cation of management overemphasis on operations and the inadequate 
field execution of needed system safety and quality assurance 
responsibilities. It was also noted by the Committee that at least 
one other well head on Cavern 11 had a 150-pound flange connected 
to the well head. A pressure in excess of 600 psi was observed on 
the well head. The Committee also noted that Cavern 6 had been 
operated above its operational pressure limit as set by the cavern 
certification. Such field practices clearly indicate a need for 
SPRO to assess its emphasis on "oil in the ground" relative to the 
need to assure safe facilities through the implementation of proper 
construction and operational requirements. The Committee is 
concerned as to whether what was found on the Well 6 well head is 
representative of other well heads which may have been field 
fabricated. 

A second facility feature that the Committee was concerned 
about, but did not evaluate as a part of this specific accident, was 
the system safety features, risk analyses, and subsequent emergency 
contingency planning which have supported the design, construction, 
and future operation of the 11-inch and 42-inch pipelines. On the 
surface, these appeared to be problem areas similar to the Well 6 
problems . 


While the Committee did not investigate SPRO sites other 
than West Hackberry, te^stimony indicated that they were in a similar 
state of minimum emergency preparedness to respond to a major oil 
spill and/or fire. 


94 



H. PUBLIC ANNOUNCEMENTS 

The Department of Energy issued four press releases in the 
days following the accident at Well 6 of the West Hackberry 
facility. Copies of these press releases are included as Appendix 
IX and are listed as follows: 

1. Press release issued by Gene Campbell of DOE-SPRO, 

New Orleans. This describes the accident, the 
extinguishing of the fire, and the subsequent oil 
spill cleanup operations; undated and untitled. 

2. "DOE Statement on West Hackberry Fire,” DOE, 

Washington, D.C., September 22, 1978. 

3. "DOE Appoints Board to Investigate Strategic Petroleum 
Reserve Fire," DOE, Washington, D.C., September 25, 1978. 

4. "DOE Establishes Claims Office at Site of Strategic 
Petrolexom Reserve Fire in Louisiana," DOE, Washington, 
D.C., October 3, 1978. 
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the cavern pressure without the need for the packer • 


The mud put inside the 5-1/2-inch casing should have been 
at least as heavy as the mud that was used in the annulus to kill 
the oil side of the well. The annulus or oil side of the well 
(between the 9-5/8-inch and the 5-1/2-inch casings) was open 
and there is no indication that pressure developed in the annulus. 

The only plausible explanation is that the heavy mud in the 
annulus created a differential pressure when balanced against 
the lighter mud in the 5-1/2-inch casing, and that caused the 
packer to slip. The upward slipping of the packer would account 
for the mud flowing back up to the surface. It is hypothesized 
that the packer was moved up by the pressure below it, and the 
mud was driven out of the 5-1/2-inch casing; when the packer 
would momentarily bind in the 5-1/2-inch casing the mud flow from 
the casing would temporarily recede or stop. The TAM packer is shown 
in Figure 7. 

The TAM inflatable packer is held in the hole by the frictional 
force of the packer rubber set against the wall of the casing or the 
wall of the hold. The TAM International advertising material 
(Appendix XI) indicates that the 4- 1/4 -inch packer used would with- 
stand pressures of 5,000 psi. It appears that the packer did not 
bxirst or deflate since it was blown out of the hole and the witnesses 
agree that the oil Ceuae out of the casing immediately behind the 
packer . 

It is unlikely that the packer deflated, since the packer to 
deflate must be rotated one quarter turn to the left and then the 
mandrel picked up. The investigation of the burned packer element 
at the TAM International plant in Houston did not indicate that the 
packer pressure was released. The packer, as inspected in the 
plant, was still in the set position. 
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The history of the well indicates a previous problem with the 
buildup of salt in the bore of the 5-1/2 -inch casing. So it is 
assumed that the packer was, in all probability, set in an area 
that had salt scale on the inside of the 5-1/2-inch casing. 

The first two attempts to set the packer at 3,289 feet indi- 
cate that there was a scale or a problem in the casing. Since the 
packer slipped the first time it was set and was recovered and 
pulled up the hole while inflated with an indicated 6,000 pounds 
of additional weight registered on the weight indicator, the 
packer obviously would move with that 6,000 pounds of force. 

There is a further indication that the packer could have 
slipped downward before the mud started coming out of the hole with 
the 5-1/2-inch casing, because the first 100 feet of the casing 
was reported to have been dry with no mud in it. However, it is 
not unusual that in these types of operations the casing is not 
filled completely. So the possibility remains that the casing was 
not completely full. However, the fact remains that the packer did 
slip on the first attempt to set it and was pulled up the hole 
(with 6,000 pounds of force) to be reset. Once the packer started 
slipping up the casing there was no mechanism to stop the movement. 

The use of a proper stabbing valve or the use of safety valves 
while pulling the pipe could have probably prevented the blowout. 

On low-pressure workovers the use of safety valves when pulling 
tubing or casing is not a standard industry procedure and is done 
normally only at the request of the operator. The stabbing valve 
or safety valve on the floor is standard industry procedure, but 
quite often it is of a minimum design such as the one made up 
for the Pelican Rig and depicted in Figure 8. 
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1 . Probable Well Bore Conditions 

An assessment was made of the pressures existing in the 
well bore that would lead to packer movement (Appendix VIII) ; this 
assessment was based on the following conversion factors and data 
taken from Halliburton Cementing Tables / a standard handbook in 
oil and gas drilling eind workover operations; 

5~l/2-in., 15.5-lb/ft K55 tubing 

Inside Diameter ~ 4.950 in. 

Capacity = 0.0238 bbls/lin.ft 
= 42.01 ft/bbl. 

Volume between 5-1/2-in, casing and 9-5/8-in. K55, 36-lb/ft 
casing 

Annular Volume = 0.0479 bbls/lin. ft 
= 20.87 ft/bbl 

Pressure exerted by a mud column 


Mud Wt 

Pressure/ft 

Mud Wt 

Pressure/ft 

7.0 

0.3633 (oil) 

11.3 

0.5865 

10.0 

0.5190 (salt 
water ) 

11.6 

0.6020 

11.0 

0.5709 

16.0 

0.8304 


The highly viscous mud that became a semisolid plug when 
mixed with salt water and oil was used to form a plug at the end 
of the annulus and casing to prevent the mud column from falling 
out into the cavern. This seems to be a reasonable approach and 
has been proven effective on other wells drilled into the caverns 
at the West Hackberry Site. 

The analysis of the well bore conditions when the packer 
was set, before the tubing was pulled out of the hole, is shown 
in Figure 28. The U-tube representation of the hole shows that 
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there was a 185-psi differential across the packer or a total 
differential force of 3/560 pounds. When 14 joints of tubing had 
been pulled out of the hole and the packer had been moved up the 
hole with the bottom of the pipe to 2,820 feet, the hydraulic 
forces were as shown in Figure 29. The U-tube representation 
of the forces within the hold at that point indicate that there 
was a 367-psi differential or a 7,063-pound total differential 
force being exerted upward on the packer. 

In tests conducted in Houston at the ThM International 
plant and witnessed by Maurer Engineering personnel, an identical 
packer to the one used in Well 6 was tested as follows with the 
following results: 

Test No. 1 — The packer was set with 2,500-psi 
inflation pressure in dry casing. Pressure was applied from be- 
low the packer with a hydraulic pump using water. 

Result: The packer held without slipping at a pressure of 
3,000 psi. 

b. Test No. 2 — The packer was set with 2,500-psi in- 
flation pressure in a casing filled with saturated salt water. 

Result: The packer slipped at 800-psi pressure. 

c. Test No. 3 — The oil-coated packer was set with 
2,500-psi inflation pressure in an oil-coated casing. 

Result: The packer slipped at 550-psi pressure. 

Obviously, from the above test results, the environment that the 
packer is set in will largely determine the holding capability of 
the packer. 

Since the packer had moved in Well 6 with a 6,000-pound 
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THi. CCKFIGURATICN OF THt CASINO IS SHCutK IN FIGURE 6. THE 
DRAWING WAS TARij; FK K A SKETCH DRAWING LABELED "GULF INTERSTATE 
ENGINEE.1IHG C(»4PAKy" hND DATED 2/9/76. THE CASING WblGHT AND 

GRADES »t.RE TAKtN FHCK OTHbrt GOLF :t,Tt,HSTATE ENGINEERING CCMPANT WELL 6 AS A »U« TUBE 
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upward force when it had been previously set, it is assumed that 
the 7,063--pound total differential force exerted beneath the 
packer at that point in time, shown in Figure 29, caused the packer 
to slip up the hole and ultimately to be ejected from it. 

Judging from the available data and testimony, it is 
evident that the packer failed because of a poor packer seat in 
the 5”l/2-inch casing due probably to salt or scale. It is un- 
likely that any design failure occurred with the TAM packer. 

The method of killing the well using viscous mud appears 
to be a reasonable approach to prevent the mud from falling out 
into the cavern, and in the past has proven to be successful on 
other wells. 

Prom the testimony concerning the initiation of flow 
from the 5-1/2-inch casing, the blowout could have been prevented 
either by the use of a full opening safety valve with stabbing 
handles or with dual safety valves being utilized, one for each 
joint. The blowout could have been controlled by the use of 
shear rams in the blowout preventer, which would have been able to 
shear off the pipe and close the hole. However, it would be 
unusual in this particular kind of work to find a set of shear 
rams in a blowout preventer. It is not a normal or standard work- 
over practice in the industry. The blowout could have probably 
been avoided by reinforcing the packer with either a second packer 
or a cement plug. However, this was not readily evident at the 
time that the plug was set. 

The concept of drilling into or working over wells drilled 
into storage caverns under pressure does not appear to be unusually 
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hazardous or different from other workover operations conducted 
daily by the oil industry as long as the work is pursued in a 
prudent manner. In this particular case the use of an inflatedjle 
packer in an environment and application it was not designed for, 
with no provision for "backup” safety equipment, allowed the 
failure of the packer to become a catastrophic event. 

2. Failure Modes Considered 

Testimony from several witnesses .at the scene indicated 
that the packer did come out of the 5-1/2-inch casing. Furthermore, 
the packer was recovered at the location where the witnesses in- 
dicated it had landed. A number of candidate failure modes were 
considered by the Committee in order to fully analyze the sequence 
of events that led to the West Hackberry accident. The failure 
modes are listed as follows and discussed below: 

o Packer pumped out. 

o Packer slips on scale, 

o Pipe fails, due to corrosion, etc. 

o Packer ruptured. 

o Packer valve failed and/or opened, 

o Pipe damaged when shot off; cracked pipe splits, 
packer released. 

o Packer set on perforated pipe, 

o Packer pumped out from other source. 

a. Packer pumped out of hole — Differential pressure 
across the packer can be calculated based on the testimony given 
and the daily drilling progress reports supplied by Louis Records. 
The important point is that the differential pressure was con- 
tinuously varying as the 5-1/2-inch casing was raised from the 
cavern and 16-po\and mud was being added to the annulus between 
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the 5-l/2“inch and 9-5/8-inch casings. A detailed analysis of the 
changing hydrostatic pressures was performed for the Committee by 
Maurer Engineering and a copy of their analysis is included in 
Appendix VIII. TAM International provides product literature for 
the packer used which shows a maxim\am recommended differential 
pressure of 4,900 psi. Analysis of the physical configuration at 
Well 6 shows that the maximum differential pressure across the 
packer was 367 psi or a total upward force of 7,063 pounds, ^^hile 
this pressure is less than the maximum recommended pressure, review 
of the testimony and Louis Records' daily drilling reports showed 
that the packer was moved up the hole with 6,000 pounds of force 
which is equivalent to a differential pressure of 312 psi. Hence, 
the packer placed in this particular casing could slip with a 
differential pressure considerably less than the recommended max- 
imiam pressure. Presumably the recommended pressures are for clean, 
dry pipe. Experiments conducted for the Committee at TAM International 
using an identical packer in the same size casing showed that it 
held at 3,000 psi when the pipe was dry and it moved up the hole 
at 550 psi when the packer and the pipe were lubricated with crude 
oil. 


b. Packer slips on scale or scale releases — Testimony 
indicated that the accumulation of both scale and salt within the 
5-1/2-inch casing had been encountered previously. Also, it had 
been suggested that the accumulation of salt in the lower portion 
of the 5-1/2-inch casing was heavier than in the top portion. The 
packer potentially could be released because the scale and/or salt 
did not adhere to the casing, and the packer could have decreased 
holding capacity. If the accumulation of scale were less in the 
higher portions of the casing, the packer would effectively be 
moving into a larger diameter pipe which would decrease the internal 
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setting pressure of the packer. This, in turn, would decrease 
the holding capacity of the packer. 

The casing the packer was set in dropped into the cavern 
and it is extremely unlikely that this casing can ever be recovered 
for physical inspection. The fourteen 40-foot lengths of casing 
from the top of the hole that were recovered were subjected to 
severe fire damage so that the amount of scale and salt accumula- 
tion of scale and/or salt accimulation on the inside of this casing 
is difficult to determine. While the accumulation of scale and/or 
salt in the casing bottom is likely, it is not anticipated that 
there would be rapid changes in the diameter of the pipe; hence, 
we would not expect a rapid change in pipe diameter. If the packer 
did slip on the material accumulated on the interior of the casing, 
it would be due to other external forces such as high differential 
pressure across the packer or jarring of the 5-1/2-inch casing as 
it was being removed from the hole. It is not believed that the 
debris on the inside of the hole released without any external 
stimuli . 


c. Pipe fails — Some witnesses suggested that the packer 
released because the badly corroded pipe failed. Others suggested 
that the corrosion of the pipe was minimal. The casing recovered 
from the well prior to release of the packer was available for in- 
spection. Thirteen joints of casing had been sxibjected to the 
fire and, while they appeared to be in poor condition after the 
fire had been extinguished, the metallurgical analysis revealed 
that the damage was principally due to the fire. The "fourteenth 
joint" was protected from the fire and was found to be in good 
condition. Details of this analysis are included in Appendix VII. 
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While the pipe in the area where the packer was set is now at the 
bottom of the cavern and not available for inspection, judging 
from the metallurgical analysis of "joint fourteen" there is no 
indication that the pipe would undergo corrosion- induced failure 
with the pressures and forces exerted upon it. 

d. Packer ruptured — The packer did hold for 4 days 
from the time it was placed until it was released. While the packer 
was recovered, the rubber was destroyed in the fire and cannot be 
physically tested to ascertain if it did rupture. TAM International 
product literature recommends an internal working pressure of 
1,800 to 2,200 psi; the Louis Records Daily Drilling Progress Re- 
port of September 17, 1978, shows the packer was set at a depth 
of 3,289 feet with 2,000 psi of internal pressure. Several attempts 
were made to set the packer but with force being exerted on it from 
either a hydrostatic head or force from the 2-7/8-inch pipe attached 
to the packer, it would move down the hole. Finally, the packer 
was set at 3,255 feet and tested with 800 psi where it held satis- 
factorily. In the course of trying to set the packer and to ascer- 
tain that it was properly set, the inflated packer was pulled up 
the hole with 6,000 pounds of force over the static load of the 
2- 7/ 8 -inch pipe. 

Items of concern include whether the packer could be damaged 
by sliding it up the casing while inflated; examination of packer 
construction drawings and similar packers have led the Committee to 
believe that the packer should not have been damaged by such 
activities. Furthermore, the fact that the packer did hold for 
4 days after it was set is further indication of the iinlikely 
possibility that the packer could have been damaged by the above 
activities . 



e. Packer valve failed and/or opened — The packer 
valve was actuated by rotational motion of the 2-7/8-inch tubing 
inserted from the top of Well 6. Three revolutions are required 
to close the valve and a quarter revolution is required to open 
it. Hence, if the valve was not properly closed or was opened by 
some action the packer would have deflated and then released. 

If the valve failed or was opened by \inknown activities, 
physical inspection of the packer valve would have revealed this. 
While the released packer was subjected to heat, the valve assembly, 
despite its exposure to fire, could still be examined to reveal if 
the valve had been functional at the time it was released. The 
recovered packer was inspected by sawing open the valve assembly 
and the evidence showed that the valve was still closed at this time. 
Hence, this is not a probably failure mode for the packer release. 

f. Pipe damaged — Some testimony indicated that the 
lower two joints of the 5-1/2-inch casing had previously been 
modified to permit increased flow during fill operations. There 
is conflicting testimony as to whether the bottom two joints were 
shot off with an explosive charge or whether they were perforated. 

The Committee ascertained that the bottom 5 feet of the casing had 
been slotted. The packer was placed above the area that had been 
modified. 


It is conceivable that the pipe was fractured by a per- 
foration operation. However, one would not expect that this fracture 
would propagate beyond the joint between the second and third lengths 
of pipe. There is no physical evidence available to ascertain if 
this failure mode could have contributed to the accident. But it 
is vinlikely that this could be a contributory mode unless the packer 
was in the same joint where the explosive was placed. Testimony 
indicates this was not the case. 


109 



g. Packer set on perforated pipe — If the pipe had 
been perforated as some testimony suggested and the packer had been 
on the perforations, the packer would be expected to leak from the 
time it was set. Judging from the zone of the casing which could 
have been perforated and the known location of the packer, this 
becomes an improbable scenario for the release of the packer. 

h. Packer pumped out from another source — If there 
were some other activities occurring in Cavern 6 which could have 
created an additional pressure source, they might have been a con- 
tributory cause to the release of the packer from Well 6. At the 
time of rework on Well 6, testimony revealed that there were no 
other activities ongoing that connected to Cavern 6; specifically, 
the Cactus Rig on Well 6a had not penetrated into the cavern and 
there were no oil introduction or withdrawal operations going on 
from any other well heads. Hence, there are no other contributory 
sources that could have affected the release of the packer. 

Prom the evidence presented, the technical analyses that 
have been conducted, and examination of the above candidate failure 
modes, it is the opinion of the Committee that the packer did not 
have the capability to withstand the recommended differential 
pressures under the conditions in which it was being used. Differ- 
ential pressures in excess of 367 psi which were continually in- 
creasing as the casing was raised from the hole and 16-pound mud 
being added caused excessive differential pressure which probably 
forced the packer from the 5-1/2-inch casing. Once the packer 
was moved within the casing, it is likely that it would continue 
to move up the pipe. 
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B. MANAGEMENT ANALYSIS 

Key physical events were discussed in the previous section 
(IV. A) . This section discusses key managerial actions and de- 
cisions. In some cases a managerial decision can be traced di- 
rectly to a physical event. In many instances managerial actions 
merely established working environments which contributed in- 
directly to the physical events. In the broad sense, the Committee 
feels that all managerial actions discussed V7ere important con- 
sideration in the ultimate accident, but it is clearly recognized 
that in many cases there is not a direct cause/effect relationship. 

1. Management Analysis of the Workover Procedure 

a. Management actions related to workover activity — 

There are a number of key management activities and decisions that 
contributed to developing the events surrounding the accident. 

This section of the report is divided into two major subsections: 

(1) a description of 11 key events; and (2) the management actions 
relative to those events . Figure 30 shows the relationships between 
these events. Attachment I gives a much more detailed representation. 
The analysis in this section goes up to the beginning of the fire 

(T = 0) . The next section of the report carries the discussion on 
through the emergency response period (T = 0) . 

b. Events — Following are the 11 key events surrounding 
the fire and oil spill at the West Hackberry Site. 

(1) DOE directed the workover of Well 6. 

(2) Louis Records planned the workover procedure 

and sent the plans to the field for implementation. 
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(3) 


The Pelican Well Service field crew began to 
execute the workover procedures and discovered 
they could not perform the job according to the 
procedures because of the well hardware condi- 
tions encountered and the equipment available. 

(4) Louis Records' main office and field management 
participated in developing a modified plan 
using a TAM packer. No other safety backup 
was utilized except for a manually controlled 
safety valve improvised at the site. 

(5) The Pelican crew implemented the new plan and 
found it would not kill (equilibrate the pressure 
of) the oil side of the well. The field manager 
modified the mud injection program (from 11 to 
16-pound mud), killed the well, and commenced 

to remove the 5-1/2-inch casing. 

(6) The TAM packer failed to hold and mud flowed 
up out of the 5-1/2-inch casing. 

(7) Three attempts to install the safety valve on 
the 5-1/2-inch casing failed. The packer was 
ejected from the casing, nearby diesel engines 
started to overspeed, attempts were made to 
shut off all engines, and the rig and mud pump 
engines were in the process of being shut down. 

(8) Ignition occurred, an explosion took place, and 
the fire began, resulting in injuries. 

(9) The emergency response commenced; firefighting 
and oil containment activities were initiated. 
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(10) The fire was extinguished and the well was 
secured. 

(11) Cleanup and repair continued. 

c. Specific management activities related to the events 
network — 

Event 1 — After DOE was formed, the FEA and ERDA 
policies and procedures that governed oil field activities such 
as drilling and oil handling practices were administratively can- 
celled and an integrated DOE policy and procedural directive 
system was not developed subsequently. Shortly thereafter, SPR 
was transformed from a planning activity into an operational pro- 
gram, with SPRO being formed early in 1978. Prior individual ERDA 
and FEA procedures and standards were available for reference but 
were not mandatory. A policy decision was made, though not formal- 
ized as a written statement, to use "good oil field practices" to 
the maximum extent possible. 

Early on in the SPR program, management in Washington de- 
cided on a generic basis to work on caverns while they were under 
pressure. The Committee has seen no evidence that any technical 
analysis or engineering study supported this decision. It is noted 
that this condition, the decoupling of technical and engineering 
studies from the management decision process, is prevalent in the 
SPR activities. 

DOE delegated the operational activities to industrial con 
tractors who applied "good oil field practices" which can be 
characterized as involving a complex interconnection of contractors 
a lack of formalization of work control, heavy reliance on ex- 
perience and on-the-spot field decisions and field changes, and 
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informal management practices. However, the oil companies them- 
selves typically provide the detailed technical and safety di- 
rection for drilling and oil handling activities. DOE/SPRO 
accepted these industrial practices; however, SPRO was unable to 
provide, in-house, the traditional oil company technical manage- 
ment expertise needed for guidance of such contractor activities. 

SPRO attempted to provide the program with this capability through 
contracting with various firms. Another management decision was 
that SPRO, not Washington, was given responsibility for adminis- 
tering the design, construction, fill, operation, and maintenance 
contracts. All this occurred under extremely heavy pressure and 
accelerated schedules to fill the caverns with oil. 

Parsons-Gilbane and PB/KBB were joint ventures formed 
specifically for the purpose of constructing the SPR. Parsons- 
Gilbane became responsible for the initial filling operations as 
well as surface construction; on August 1, 1978, it was given re- 
sponsibility for drilling, workover subsurface construction, and 
fill operations. It appears that Parsons-Gilbane was being directed 
in steps by SPRO to become the overall systems integration contractor 
for the total spectrum of SPRO activities. Unfortunately, Parsons- 
Gilbane, being newly formed, had no innate organizational experience 
with respect to oil field or cavern activities. Also, many of the 
key staff lacked specific oil field or cavern experience. Their 
experience was predominantly in the area of routine surface con- 
struction. 


There has been a strong and overriding emphasis from the 
highest level of management to get oil in the ground. SPRO did 
not have a safety engineer until 9 days before the accident and 
SPRO delegated safety to Parsons-Gilbane. Parsons-Gilbane lacked 
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(3) The Pelican Well Service field crew began bo 
execute the workover procedures and discovered 
they could not per fora the job according to the 
procedures because of the well hardware condi- 
tions encountered and the equipment available. 

(4) Louis Records' main office and field management 
participated in developing a modified plan 
using a TAM packer. No other safety backup 
was utilized except for a manually controlled 
safety valve improvised at the site. 

(5) The Pelican crew implemented the new plan and 
found it would not kill (equilibrate the pressure 
of) the oil side of the well. The field manager 
modified the mud injection program (from 11 to 
16-pound mud), killed the well, and commenced 

to remove the 5-1/2-inch casing. 

(6) The TAM packer failed to hold and mud flowed 
up out of the 5-1/2-inch casing. 

(7) Three attempts to install the safety valve on 
the 5-1/2-inch casing failed. The packer was 
ejected from the casing, nearby diesel engines 
started to over speed, attempts were made to 
shut off all engines, and the rig and mud pump 
engines were in the process of being shut down. 

(8) Ignition occurred, an explosion took place, and 
the fire began, resulting in injuries. 

(9) The emergency response commenced; firefighting 
and oil containment activities were initiated. 
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(10) The fire was extinguished and the well was 
secured. 

(11) Cleanup and repair continued. 

c. Specific management activities related to the events 
network — 

Event 1 — After DOE was formed, the FEA and ERDA 
policies and procedures that governed oil field activities such 
as drilling and oil handling practices were administratively can- 
celled and an integrated DOE policy and procedural directive 
system was not developed subsequently. Shortly thereafter, SPR 
was transformed from a planning activity into an operational pro- 
gram, with SPRO being formed early in 1978. Prior individual ERDA 
and FEA procedures and standards were available for reference but 
were not mandatory. A policy decision was made, though not formal- 
ized as a written statement, to use "good oil field practices" to 
the maximum extent possible. 

Early on in the SPR program, management in Washington de- 
cided on a generic basis to work on caverns while they were under 
pressure. The Committee has seen no evidence that any technical 
analysis or engineering study supported this decision. It is noted 
that this condition, the decoupling of technical and engineering 
studies from the management decision process, is prevalent in the 
SPR activities. 

DOE delegated the operational activities to industrial con 
tractors who applied "good oil field practices" which can be 
characterized as involving a complex interconnection of contractors 
a lack of formalization of work control, heavy reliance on ex- 
perience and on-the-spot field decisions and field changes, and 
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in formal management practices. However, the oil companies them- 
selves typically provide the detailed technical and safety di- 
rection for drilling and oil hamdling activities. DOE/SPRO 
accepted these industrial practices; however, SPRO was xinable to 
provide, in-house, the traditional oil company technical manage- 
ment expertise needed for guidance of such contractor activities. 

SPRO attempted to provide the program with this capability through 
contracting with various firms. Another management decision was 
that SPRO, not Washington, was given responsibility for adminis- 
tering the design, construction, fill, operation, and maintenance 
contracts. All this occurred under extremely heavy pressure and 
accelerated schedules to fill the caverns with oil. 

Parsons-Gilbane and PB/KBB were joint ventures formed 
specifically for the purpose of constructing the SPR. Parsons- 
Gilbane became responsible for the initial filling operations as 
well as surface construction; on August 1, 1978, it was given re- 
sponsibility for drilling, workover subsurface construction, and 
fill operations. It appears that Parsons-Gilbane was being directed 
in steps by SPRO to become the overall systems integration contractor 
for the total spectrum of SPRO activities. Unfortunately, Parsons- 
Gilbane, being newly formed, had no innate organizational experience 
with respect to oil field or cavern activities. Also, many of the 
key staff lacked specific oil field or cavern experience. Their 
experience was predominantly in the area of routine surface con- 
struction. 

There has been a strong and overriding emphasis from the 
highest level of management to get oil in the ground. SPRO did 
not have a safety engineer until 9 days before the accident and 
SPRO delegated safety to Parsons-Gilbane. Parsons-Gilbane lacked 
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safety expertise and was suffering staffing and turnover problems 
in their own safety staff, both in New Orleans and at West Hackberry. 
Similar parallel problems occurred on drilling, workover, and 
quality assurance functions. SPRO did not aggressively monitor 
Parsons-Gilbane activities to see that they were emphasizing 
safety. Contingency and emergency plans and training were not 
emphasized. As a result, many plans were either inadequate, 
ignored, unapproved, or not prepared at all. 

Review euid approval cycles were not well specified and 
were not formalized. The Change Control Board (CCB) focused pri- 
marily on changes that require contractual cost action to effect 
and not upon resolving such things as field-initiated changes 
(unless such changes required contractual modification) . The clear 
emphasis of the CCB was on scheduling and then cost control, and 
not on the control of a technical or design baseline (no baseline 
design exists for the West Hackberry facilities) . There is a 
significant amount of staff overtime required and, frequently, key 
staff collaterally fulfill several important managerial positions. 
Final safety systems were not in place when the initial field opera- 
tions began. There was no evidence of a study having been made to 
determine periods of risk and consequences, and to assure that the 
adequate safety response capability existed. 

SPRO had Parsons-Gilbane establish a similar parallel organ- 
ization. The organizations structurally followed parallel lines of 
authority to the field to cover the operations, drilling, and surface 
construction. The first organizational point that all the field 
activities of a specific site (e.g.. West Hackberry) were drawn 
together was at the level of the SPRO Project Manager and the 
Parsons-Gilbane Construction Executive. Communications between 
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New Orleans and the field sites emphasized separate lines. Field 
staffs involved in construction were told they were in charge of 
the site/ but eventually the operational personnel currently under 
their control would be given site responsibility. These decisions 
and actions weakened the site managers' sense of responsibility for 
controlling the entire site. In fact/ no single SPRO or Parsons- 
Gilbane manager in the field expressed the opinion that he was 
responsible for the entire site activities at West Hackberry. 

With this as a background/ SPRO worked with Louis Records 
to select drillers who were eventually placed directly vinder DOE 
contract. Safety requirements/ such as safety valves required to 
be maintained by the rig, were not specified in the contract or in 
procedural documents. Subsequently, the rig on Well 6 did not have 
adequate safety equipment. Since the drillers were under contract 
to SPRO and not to Louis Records, the latter's staff expressed the 
opinion that they could not insist that drilling contractors pro- 
vide specific equipment. Louis Records could shut down unsafe 
activities, but there was constant emphasis from the top SPRO 
manager on down to maintain the very tight schedules. Louis Records' 
contract was changed on August 1, 1978 (at the Government's di- 
rection) , from PB-KBB to Parsons-Gilbane. During this transition, 
Parsons-Gilbane had management problems in implementing their 
management overview of Louis Records and on September 1, 1978, 
changed the manager responsible for managing the Louis Records 
drilling and workover activities. At the time of the accident, 
Parsons-Gilbane had not implemented an effective organizational 
method to technically monitor the Louis Records activities. 

Event 2 — Louis Records, on the basis of their reputation 
and acknowledged experience, had been selected to manage the drilling 
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operations. The firm in the past had provided generic procedures 
for conducting reentry and workover activities. There was evidence 
of extensive technical review of these processes conducted by 
Louis Records* previous manager, PB-KBB. As stated zdsove, Parsons- 
Gilbane then assumed responsibility for drilling and negotiated 
a contract with Louis Records to have the latter continue to manage 
actual drilling operations. 

Parsons-Gilbane had received technical data relative to 
Cavern 6. It included such things as the well certification re- 
port, the well history, and cavern pressure conditions and governed 
items such as drilling, fill, operations, and maintenance. Parsons' 
Gilbane had not distributed that information to Louis Records . 

Thus, Louis Records suffered in that the organization had an in- 
adequate knowledge of the as-built condition of Cavern 6. Louis 
Records went ahead with the information it had and developed a 
workover procedure (Appendix XII) and in response to Parsons- 
Gilbane submitted the workover procedure to them for review and 
approval. This procedure was much abbreviated as compared to the 
prior generic procedure which had been submitted to PB-KBB. The 
procedure contained no calculations, no mud program, and no opera- 
tional safety limits. Louis Records apparently received verbal 
approval from Parsons-Gilbane to use the procedure. Parsons- 
Gilbane did not request or obtain outside expert technical support 
to help review the procedure. The approval went directly to 
Louis Records, bypassing the Parsons-Gilbane and SPRO field manage- 
ment, which contributed to the field management's feeling that 
they were not responsible for this activity. In fact, Parsons- 
Gilbane field management's principal activity relative to drilling 
was simply to validate billings submitted by Louis Records as being 
factual representations of ■the work done. The Parsons-Gilbane 
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review process was effected by two principal factors: (1) the 
staff who received the procedure did not have detailed engineering 
knowledge of the process and did not seek engineering support 
elsewhere in the SPRO contractor organization; (2) the workover 
procedure was not perceived by the reviewing official as being 
anything unusual and in fact was generally considered as simply 
another "good oil field practices" activity that was essentially 
being conducted at a low pressure as compared to pressures routinely 
encountered in oil fields. The fact that this was the first well 
workover in a cavern containing oil at such a high pressure (over 
600 psi on oil side) was not considered significant. Nor was 
the fact that in a cavern (as contrasted to the normal oil well ) , 
there is, in effect, an infinitely large "loss of circulation zone" 
located directly beneath the well. 

Event 3 — The field personnel involved in executing the 
workover were under the clear impression that there was (as was 
usual on other jobs) a high degree of schedule pressure to effect 
progress. Less attention was placed on collateral but key technical 
or safety activities. The field management responded with several 
key decisions. Operations had previously approved a procedure where- 
by a leak in Well 6 had been patched in a manner counter to oil 
field practice. The patch, however, was expedient in that it was 
quickly achieved. It was also noted by the Committee (see Appendix 
VII) that the well head had been placed using very poor work practices 
and nonstandard equipment. This is evidence of poor quality assur- 
ance on critical components and is also interpreted as a reflection 
of the actual response to the schedule emphasis. When the cavern 
was turned over to drilling operations, there was no checkoff or 
control activity involved in the turnover. No time was taken to 
depressijrize the brine side of the cavern to the usual practice of 
a 50-psi pressure (the brine side had about 200-psi pressure when 
the workover procedures were begun) . A decision was also made not 
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to increase the rate at which Cavern 6 could be depressurized by 
transferring oil (sour crude) into Cavern 7 (sweet crude) . It 
is noted that, during the fire, oil was so transferred to Cavern 7 
in order to reduce the discharge of oil from Well 6. When they 
rigged up the equipment over Well 6, the crew was not required 
to install a blind ram blowout preventer. It was decided to 
fabricate a safety valve with material on hand, and thus, they had 
a nonstandard manual emergency valve available for any future con- 
tingencies, Finally, the crew of Rig 11 had no prior experience 
on workover of caverns. Thus, the prior policy decision of rely- 
ing on "good oil field practices" and experienced personnel broke 
down in this particular case. The final decision occurred when 
the crew actually encountered a stuck valve on top of the well 
head on Well 6. The decision was made not to continue to try 
to free the valve, but to seek a more expedient way of plugging 
the 5-1/2-inch casing. The requirement for an alternative plugging 
method came about because a partially open valve would not permit 
insertion of the bridge plug called for in the approved workover 
procedure. During this time, the Louis Records field management 
submitted daily field reports to the Louis Records office in 
Lafayette and the Parsons— Gilbane, New Orleans offices. They re- 
ceived no traceable feedback from Parsons— Gilbane on the problems 
noted in the daily drilling progress reports (Appendix XIII) . 

Other than the interactions that the Ijouis Records site representa- 
tive had with his site supervisor, there was no indication that the 
Louis Records management provided feedback in the actual site 
problems noted in these reports. 

^ The field management at Well 6, after some con- 
sultation with Louis Records senior management officials, decided 
to utilize a TAM packer because it could fit through the as-existing 
opening of the valve on top of the well, it was also decided not 
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to obtain and install or hava available backup e(iuipicientf except 
for a manually attached safety valve. This is an example of a 
field- initiated change that did not have to go through the CCB, 

These field-approved changes were made without a documented 
engineering analysis to support the packer selection. Such 
actions appear typical of "standard oil field practice" in that 
the "company man" is in the field directing the rig crews. At 
Well 6, the Louis Records official was recognized as the "company 
man. " It should be noted that both the SPRO and Parsons-Gilbane 
site staff were unaware of these workover progress details because 
they felt that they lacked the professional ability to judge the 
infomation received and, therefore, were not paying any particular 
attention to reviewing the daily progress reports. In effect, their 
decision was to rely upon the Louis Records organization to manage 
the work. Also contributing to this decision by DOE and Parsons- 
Gilbane was the fractured or parallel management structure pre- 
viously discussed. There was not within the SPRO or Parsons-Gilbane 
site management an identification with the requirement to manage or 
follow drilling operations. The well crew thus proceeded with the 
field-modified plan for workover, set the packer after considerable 
trotible, and injected mud into the annular space. 

Event 5 — When the crew found that the original mud pro- 
cedure would not kill the pressure in the annular space (the oil side 
of Well 6) , a new modification or field change was again made with- 
out engineering review. That modification was to change the weight 
of the mud and to put 16-pound mud in the annular space on top of 
the 11,6-pound mud that had been used previously? this killed the 
well. Once the well was killed, the 5-1/2-inch casing removal be- 
gan. As each section of casing was removed, another barrel of 
16-pound mud was added to the annular space. As the operation 
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appeared to be proceeding without incident/ the Louis Records 
onsite representative left the rig and went to conduct other 
business in one of the onsite trailers; the casing removal con- 
tinued. 


Event 6 — It was stated that during the removal, 
several joints before the final failure occurred, mud bubbled 
up the 5-l/2“inch casing for short periods of time. This was not 
recognized by the drilling crew as an indication that the packer 
system was failing. They consequently continued to withdraw 
casing and after they withdrew the 14th joint, the mud started to 
flow out of the casing (in a pulsating manner) with the subsequent 
well failure. 

Event 7 — It should be noted that Events 5 and 6 
occurred in a relatively short period of time so that there was 
not time available to arrive at management decisions that were 
thoroughly thought out. There were, however, the following 
c^ibical management implications. Emergency procedures had not 
been discussed and rehearsed with the crew prior to initiating 
the workover procedure. Thus, when the actual emergency occurred 
the crew was not prepared to deal with it. They attempted and 
failed to stab the "jury-rigged" safety valve on the 5-1/2-inch 
casing against high mud pressures. The packer was ejected from the 
hole followed by oil, and the diesel engines started to overspeed. 
Attempts were made to shut off all rig engines and while that 
activity was going on, there was ignition, explosion, fire, and 
attendant injuries to personnel. 

Events 8, 9, 10 ^ and 11 — These events are discussed 

in Section IV. C. below. 
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2. Analysis of Management Issues 

The Committee's investigation revealed a nuxnber of manage- 
ment issues which the Committee felt may have contributed at least 
indirectly to the accident. The information on which this analysis 
was based was gleaned almost exclusively from approximately 90 
interviews conducted by the Committee. These issues, which apply 
primarily to SPRO, Parsons-Gilbane, and Louis Records, are sum- 
marized in Table 6. 

DOE- SPRO — SPRO has been organized in a way that, on 
the face of it, appears to be very logical. The line organizations 
responsible for construction are separate from the line organizations 
involved in the operational aspects which include filling of the 
storage caverns. If all physical facilities were to be completed 
before any operations would be expected, this organizational separa- 
tion would work very well. Such has not been the case, however, 
and drilling wells into the existing caverns and workover of existing 
wells seems to have been considered more part of the operations 
than of construction. The problem is compounded by SPRO's request 
to their primary program management contractor, Parsons-Gilbane, 
to parallel the SPRO organization with matching positions in the 
Parsons-Gilbane organization. 

A collateral decision with the DOE was to proceed with the 
Interim Pill Program. Under this program, oil is being stored in 
caverns while reentry wells to the caverns are still being drilled 
and the existing wells are still being worked over. This broad 
policy decision may well be in the national interest, but since the 
Interim Pill Program has preceded any systematic provisions for 
safety or quality assurance, it has involved a degree of risk which 
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appeared to be proceeding without incident, the Louis Records 
onsite representative left the rig and went to conduct other 
business in one of the onsite trailers; the casing removal con 
tinned. 


Event 6 — It was stated that during the removal, 
several joints before the final failure occurred, mud bubbled 
up the 5-1/2-inch casing for short periods of time. This was not 
recognized by the drilling crew as an indication that the packer 
system was failing. They consequently continued to withdraw 
casing and after they withdrew the 14th joint, the mud started to 
flow out of the casing (in a pulsating manner) with the subsequent 
well failure. 

Event 7 — It should be noted that Events 5 and 6 
occurred in a relatively short period of time so that there was 
not time available to arrive at management decisions that were 
thoroughly thought out. There were, however, the following 
critical management implications. Emergency procedures had not 
been discussed and rehearsed with the crew prior to initiating 
the workover procedure. Thus, when the actual emergency occurred 
the crew was not prepared to deal with it. They attempted and 
failed to stab the "jury-rigged" safety valve on the 5-1/2-inch 
casing against high mud pressures. The packer was ejected from the 
hole followed by oil, and the diesel engines started to overspeed. 
Attempts were made to shut off all rig engines and while that 
activity was going on, there was ignition, explosion, fire, and 
attendant injuries to personnel. 

Events 8, 9, 10 , and 11 — These events are discussed 

in Section IV. C. below. 
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2. Analysis of Management Issues 

The Committee's investigation revealed a ntimber of manage- 
ment issues which the Committee felt may have contributed at least 
indirectly to the accident. The information on which this analysis 
was based was gleaned almost exclusively from approximately 90 
interviews conducted by the Committee. These issues, which apply 
primarily to SPRO, Parsons-Gilbane, and Louis Records, are stun- 
marized in Table 6. 

DOE- SPRO — SPRO has been organized in a way that, on 
the face of it, appears to be very logical. The line organizations 
responsible for construction are separate from the line organizations 
involved in the operational aspects which include filling of the 
storage caverns. If all physical facilities were to be completed 
before any operations would be expected, this organizational separa- 
tion would work very well. Such has not been the case, however, 
and drilling wells into the existing caverns and workover of existing 
wells seems to have been considered more part of the operations 
than of construction. The problem is compounded by SPRO's request 
to their primary program management contractor, Parsons-Gilbane, 
to parallel the SPRO organization with matching positions in the 
Parsons-Gilbane organization. 

A collateral decision with the DOE was to proceed with the 
Interim Fill Program. Under this program, oil is being stored in 
caverns while reentry wells to the caverns are still being drilled 
and the existing wells are still being worked over. This broad 
policy decision may well be in the national interest, but since the 
Interim Pill Program has preceded any systematic provisions for 
safety or quality assurance, it has involved a degree of risk which 
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perhaps has not been fully appreciated. 


There appears to be no systematic procedure for the appro- 
priate levels in the SPRO organization to review and approve the 
steps taken by the contractors and subcontractors carrying on 
actual operations. Attention of the SPRO management, both in 
New Orleans and onsite, appears to have been focused more on 
schedule and cost control than on the actual execution of the 
operational plans. This is exemplified by the fact that the pro- 
cedure for the workover of Well 6 was duly submitted to Parsons- 
Gilbane and DOE, but no evidence has come to the attention of the 
Committee that this procedure was even informally approved, much 
less critically reviewed. 

If there are technical engineering or safety standards to 
which the SPRO contractors are expected to adhere, the Committee 
was unable to ascertain what those standards were or find any 
documentation to substantiate them. Even if there were standards 
in effect, it seems evident that the SPRO organization was not 
staffed in the field to monitor compliance with any such standards. 
There were repeated references in the interviews to the effect that 
the SPRO organization, and even their management contractors, were 
relying on "good oil field practice as normally carried out by 
industry." It was obvious that those individuals in the SPRO 
organization who had extensive oil field experience were very few 
and far between. The Committee interviewed numerous witnesses 
who commented that what was really needed was "someone around 
here who knows something about the oil business." 

The Committee noted that SPRO did not have a quality 
assurance organization or staff although they had a staff vacancy. 
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The Committee noted that SPRO's safety engineer arrived 9 days 
before the fire. Thus, these vital functions did not permeate 
downward through SPRO and its contractors. 

Parsons-Gilbane — There were a niamber of ways in which 
Parsons-Gilbane's response to DOE directives was not fully effective. 
The particular instance which is critical to this investigation was 
the effort made by Parsons-Gilbane to develop competence in the 
drilling field. Parsons-Gilbane was requested by SPRO, in the 
late spring, to build up a competence to enable Parsons-Gilbane 
to take over the drilling activity. They first hired a man from 
one of the major oil companies. This turned out to be an unsatis- 
factory choice and the man was replaced by another individual on 
September 1. This man, alone with a single drilling representative 
at the West Hackberry Site, appeared to constitute Parsons-Gilbane 's 
effort to develop its drilling competence, at least as it existed 
at the time of the accident. 

Parsons-Gilbane did have an organization devoted to safety, 
but there were significant personnel changes in the safety staff, 
both in New Orleans and the field. There was no full-time safety 
engineer at West Hackberry. This appears to be the OSHA-type 
personnel safety function as opposed to system safety, and it 
reports at a low level in the organizational structure. It was 
apparent, however, from numerous individuals interviewed, that 
there was no attempt to carry out a study of the systems safety 
problems of the oil storage program. In addition, Parsons-Gilbane 
did not have a quality control or assurance program on Cavern 6 
and its attendant subsurface or surface hardware and operations. 

A major role for Parsons-Gilbane was as a construction 
engineer for the designs prepared by either Gulf Interstate or 
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PB-KBB. The division was that Title II work was done by one of 
these contractors and then much of the onsite Title III work was 
done by Parsons*-6ilbane. The Committee saw little evidence that 
Parsons-Gilbane exercised great care in fulfilling their re- 
sponsibilities for the Title Ill-type work under their contract. 

It is recognized/ however, that this impression of the Committee 
may have been aggravated, in the well drilling area, by the fact 
that Parsons-Gilbane had taken on this responsibility so recently. 

There appeared to be severe problems of communication and 
coordination throughout Parsons-Gilbane. Perhaps this was due 
to the recent creation of the joint venture and its very rapid 
expansion. This appeared to be exemplified in the case of the 
<33^illing operations manager. It seems clear that most levels of 
upper msmagement looked to him to make the key decisions on drilling 
and exercise control over Louis Records, the contractor for drilling 
supervision. The manager, on the other hand, made the statement 
that he had little or no control over Louis Records. The resident 
construction manager had some rather disparaging remarks to make 
about the former's knowledge of affairs at West Hackberry. 

Parsons-Gilbane is to be commended for developing a very 
broad and apparently well-conceived organization in most respects. 
Unfortunately, however, this organization still exists largely on 
paper. There are many vacancies and it is clear that staffing has 
been a serious problem. As a result, some key supervisory indivi- 
duals are stretched extremely thin, and are clearly unable to keep 
up with the assignments that are cxirrently shown to be their re- 
sponsibility. It is a problem to which the only short-term solution 
would appear to be additional contracting. 
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The Coininl't'tee found no evidence that Parsons-Gllbane had 
prepared any detailed program plan in spite of the evolving nature 
of their basic assignment. The Committee feels that such a plan, 
properly developed, would have provided a baseline for a more 
thorough engineering analysis of potential problems, as well as 
a base from which deviations in the plan could be highlighted and 
evaluated. 

Louis Records — Louis Records appears to be a well- 
established firm in the field of well workovers and it has a very 
good reputation in southern Louisiana. It is, however, a small 
concern which operates very informally under the day-to-day 
direction of its owners and senior managers. The Committee found 
no evidence that there are any clearly established guidelines or 
policies which would provide a framework in which this informal 
operation could take place. 

A systematic safety approach by Louis Records might well 
have given more emphasis to the critical matter of maintaining an 
adequate margin of safety with regard to the pressure at the 
bottom of the cavern reentry holes. In the workover of Well 6, 
it would appear that this pressure had exceeded the Cavern 6 certi- 
fication pressure prior to the accident. It also might have focused 
greater attention on the importance of maintaining equalized pressure 
at the bottom of a casing which is being removed during workover 
while the casing is plugged with a single inflatable packer. 

Louis Records does not have a designated safety or quality 
assurance organization or staff. 

Contracts — The Parsons-Gilbane-SPRO/DOE contract con- 
tains general references to health and safety, but these references 
are inadequate in that they do not require the contractor to comply 
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TABLE 6 


APPARENT REJJ^TED MANAGEMENT ISSUES 
I. DOE/SPRO 


A. Lack of attention and emphasis on systems and personnel safety, 

B. Organizational structure that separated operations from construction and 
left drilling /workover responsibility ambiguous, 

C. Decision to proceed with interim oil fill prior to completion of safety 
facilities and procedures* including repeated emphasis on maintaining fill 
schedule, 

D. Weakness or absence of review and approval procedures. 

E. Absence of standards and compliance monitoring. 

F. Limited oil field experience either in New Orleans or on site. 

G. Failure to develop a Project Technical Baseline and to assure that techni- 
cal studies were available to support managerial decisions, 

H. Failure to have quality assurance organization or staff. 

I. Safety organization's scope is only OSHA-type safety; system safety is not 
in place. 

II. PARSONS-GILBANE 

A. Weakness in capability to manage or even monitor drilling /workover 
operations . 

B. Lack of attention to systems safety problems. 

C. Weakness in implementing Title III engineering responsibilities. 

D. Weakness in management linkages and communications, both horizontally 
and vertically. 

E. Staffing deficiencies. 

F. Absence of clear-cut program plan. 

G. Safety staff turnover in New Orleans and field excessive; no designated 
full-time site safety engineer. 

H. Quality assurance staff does not cover drilling/ workover operations and/ 
or hardware. 

m. LOUIS RECORDS 

A. Lack of clear-cut policies and guidelines. 

B, Lack of identification of safety considerations. 
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with any required health and safety standards. Monitoring of 
safety for assurance is mainly left to regulatory agencies having 
jurisdiction/ such as U.S. Department of Labor inspectors from 
the Occupational Safety and Health Administration. (OSHA) and the 
Mine Safety and Health Administration (MSHA) . These agencies do 
not conduct regularly scheduled inspections of any locations/ but 
rather rely on spot- type inspections for enforcement. OSHA had 
not visited any of the SPRO sites prior to the accident/ indicating 
the inadequacy of depending on these inspections for assurance of 
safe operations. MSHA had visited at least one of the other SPRO 
sites and had serious difficulties with operations at that site. 
This topic was the subject of a General Accounting Office report 
to DOE (Appendix XVI) . 

The absence of an adequate safety and health clause in 
the Parsons-Gilbane contract precludes any flowdown of a similar 
clause from Parsons-Gilbane to Louis Records as a subcontractor 
to Parsons-Gilbane. 
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C. EMERGENCY PREPAREDNESS AND RESPONSE ANALYSIS 

The degree to which the West Hackberry Site was prepared for 
an emergency of the scale encountered is detailed in Background 
Section III. A. 8. Similarly, the response sequence is described 
in Section III.F. The Committee reached the inescapable conclusion 
that there was in fact little preparation, either formal or 
informal, and the effective reaction to this disaster was in large 
part due to numerous individual efforts, which are discussed in 
detail below. 

The emergency response organization, from the time of the 
accident until 2 hours later, is shown in Figure 10; there was 
little organization and, as stated above, implementation of 
necessary actions was due to individual initiative. Several hours 
after the accident, when the On-Scene Commander arrived, the 
organization changed as shown in Figure 11. 

The lack of preparedness was complicated by the dual functions 
of the West Hackberry Site, namely construction and operations 
(interim fill), and by the management organizations that had been 
created to support each of these functions. The management aspects, 
clear lines of authority — or lack of them — are discussed else- 
where in this report, but it is apparent that there was no 
individual at the West Hackberry Site who had total site responsi- 
bility over both construction and operations. The situation is 
complicated by the fact that there are parallel organizations for 
SPRO and Parsons-Gilbane , which will be further complicated by the 
recent selection of a new operations contractor. 

The following inferences were drawn from testimony heard by 
the Committee, as they relate to various aspects of emergency 
preparedness and response. These amplify the facts as detailed 
in Section III. 
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1. No Contingency Plan 

The hurricane contingency plan was the reference most 
commonly cited/ but it only addressed procedures for the New 
Orleans office* Although the New Orleans office had documentation 
to show that hurricane procedures (primarily dealing with personnel 
safety) had been distributed to the field, the Parsons-Gilbane 
field management was unaware of any such instructions. 

The emergency phone number list in the guardhouse does 
not indicate if all numbers are to be called in all emergencies. 
Such planning/decision-making is left to those actually involved 
in the emergency. In addition, it is not clear who was responsible 
for notification of the authorities, security guards, SPRO 
management, Parsons-Gilbane management, etc. Testimony revealed 
that one of the senior staff members from Louis Records had a list 
in his desk drawer of phone contacts, but only after he was advised 
by telephone of the incident at West Hackberry did the other 
Louis Records personnel become aware of the list. Using this 
list, they called one oil well firefighting service, while Parsons- 
Gilbane in New Orleans was calling another. Although it is noted 
that the site personnel were able to present several different 
types of emergency instructions (Appendix VIII) , it was evident 
that the information in the plans had not been digested and reacted 
to by the site personnel. In addition, there was no single 
repository where all emergency instructions could be located. In 
the final analysis, the instructions, except for telephone listings, 
were not used during this emergency. 

In summary, while a plan is necessary for effective and 
coordinated implementation of the response to a disaster , a formal 
plan was not available for West Hackberry. 
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2. No Onsite Firefighting Capability 

While there are plans for a water distribution system to 
provide firefighting capability, this portion of the construction 
has not been con^leted. Furthermore, questions were raised during 
the investigation as to the adequacy of the planned system to cope 
with a fire of the magnitude of the one at West Hackberry; the 
Committee did not attempt to assess the capabilities of the planned 
system, but it is clear that the lack of a system currently is 
unsatisfactory. 

While supplies such as foam could be and were obtained 
from the local oil community, none were available onsite as there 
should have been. The site staff had made contact with the local 
firefighting organizations; however, no formal agreements had been 
developed. An example of the type of problem arising out of such 
informal arrangements is that the volunteer firefighters left the 
scene after the fire was out and before the metal had cooled. In 
addition, Parsons-Gilbane personnel had also left the site. When 
the hot metal subsequently rekindled the fire after the well was 
plugged, there was minimal equipment and no personnel available 
to fight the blaze. As it happened, a couple of New Orleans-based 
safety engineers and several of the accident investigation staff 
were the only personnel initially available to respond to this 
situation. 


3. No Well Head Protection 

Lack of well head protection and dikes, during construction, 
while it may be normal procedure, does not appear to be consistent 
with the risk associated with concurrent interim fill and con- 
struction at the same site. Similarly, the vulnerability of oper- 
ational oil and brine pipe systems to damage from construction 
equipment, sabotage, or natural disaster should be questioned. 
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4. Ability to Cope with Oil Spill 


No prior arrangements had been made to have contractor 
support in the event of a spill although the staff had familiarized 
themselves with the local contractor capabilities to control oil 
spills. Efforts were underway to have a support contractor on 
board but/ because of problems in the procurement cycle ^ the 
contractor selection process had been delayed, site personnel were 
able to react guickly and effectively because of the accessibility 
of oil booms in the immediate area and the fact that an oil skimmer 
was at the adjacent dock for demonstration purposes. As per the 
requirements of the "National Oil and Hazardous Substances Pollution 
Contingency Plan," Title 40 CPR, Part 1510, other agencies, 
especially the Coast Guard, participated in the oil cleanup. It 
would appear that SPRO and/or Parsons-Gilbane personnel were aware 
of these legislative requirements prior to the West Hackberry 
accident. 


5. Inadequate Security, Personnel Control, and Communications 

The effectiveness of the guards at the gate during the 
accident is somewhat questionable, but this could have been antici- 
pated in that they were not given any criteria as to who should be 
admitted. 


Although efforts were made to secure the main gate 
immediately after the fire, it appears as though some of the spectators 
and press representatives gained access to the site via the unfenced 
borders. Testimony indicated thit for some time after the accident 
there were major traffic tieups on the road within the site. 

Warning horns were used after the fire started, but it 
is not clear if enough site personnel were trained in the meaning 
of the signals to appreciate the significance of the warning. 
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While order appeared to increase with time, there were 
two types of incidents worthy of note: 

a. The first of these incidents concerns the additional 
volunteer firemen who were requested to wait in a church parking 
lot in the event they were needed. The Committee did not attempt 
to ascertain how many firemen were onsite or if more could have 
contributed to the fire control operation, hut it is clear that if 
SPRO expects to continue to rely on the resources of the area's 
volunteer firemen, specific arrangements need to be made beforehand 
as to the method of and criteria for admission to a site. Otherwise, 
the responsiveness and morale of the area's volunteer firefighting 
units may be significantly lower the next time they are needed, an 
observation that is, of course, not limited to the West Hackberry 
area. 


b. In the incidents with the press, where in each of 
the cases cited here, they had apparently gained access to the site 
through the gate; it is not clear if the failure of security was 
at the gate or the fact that the fence at West Hackberry is only 
on the side of the property adjoining the road; anyone who wants 
to walk through the adjacent fields can gain access to the site. 

The Committee noted that onsite managers did not know 
how many were at Well 6 when it ignited. Personnel accountability 
was inadequate. 

6. Other Sites 

While the Committee did not investigate in detail the other 
SPRO sites, the testimony did indicate that they are in the same 
nominal state of preparedness to respond to an oil spill and/or fire. 
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7. Procurement of Support Services 

No formal arrangements had been made to engage the services 
of an oil cleanup contractor; efforts had been underway prior to 
the accident to enter into a contract for this type of support, but 
procurement delays had been encountered. Additionally, no foam 
was available onsite for firefighting, nor were there adequate water 
supplies, hoses, etc. The majority of these supplies and services 
were obtained rapidly from other oil-related industries in the 
immediate area. 

8. Participation of Numerous Groups, Individuals, and Agencies 

The firefighting, well capping, and oil cleanup efforts 
were implemented effectively and efficiently through numerous 
individual efforts; these contributions were especially significant 
immediately following the accident. 

It is clear that the environmental impact on the lake and 
the shoreline would have been more extensive if the oil contain- 
ment booms had not been deployed as rapidly as they were and the 
wind had been unfavorable. The West Hackberry oil spill was defined 
as a "major discharge" under the definitions of the "National Oil 
and Hazardous Substances Pollution Contingency Plan." Still Lt. 
Commander J. Phaup, the Coast Guard on-scene coordinator, termed 
the control and cleanup as the best response he had ever seen. 

This was accomplished through the efforts of many onsite personnel, 
as well as numerous contractors and the capable assistance and 
guidance of the Coast Guard. Federal and State agencies which were 
represented at the West Hackberry Site included the following: 
Environmental Protection Agency, Corps of Engineers, National 
Oceanographic and Atmospheric Administration, Pish and Wildlife 
Service (Department of the Interior), Department of Agriculture, 
Louisiana Department of wildlife and Fish, Louisiana Stream Control 
Commission, and Louisiana Office of Conservation. 
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The firefighting operation was conducted by volunteer 
firemen of the adjoining communities. They worked long hours and 
many missed days of work to maintain the fire brigade. When the 
fire began, there were inadequate water supplies and tank trucks 
had to be used; then a pit was excavated so that the brackish water 
from the leJce could be used, although the salt in this water did 
have an adverse effect on the fire companies' equipment. Stand- 
alone were obtained to supplement the fire companies' equipment. 

Testimony revealed that the largest problem in the Boots 
& Coots operation was multiple coordination with various site 
personnel; the need for a single point of contact was identified. 


9. SPRO Assumes Site Control 

It has already been pointed out that upon being notified 
of the problem at West Hackberry, senior SPRO personnel flew by 
helicopter to the site from New Orleans and the SPRO project manager 
assumed control of the site. Alternatively, it could be argued 
that such a procedure would be impractical in a multisite accident 
as a result of hurricane damage; or that site personnel who are 
acquainted with the details of the site should be in charge of the 
operation. This question is only part of the overall management 
issue addressed elsewhere in this report, but relative to procedures 
for other emergencies a detailed analysis of the pros and cons of 
these approaches is necessary. 


D. HUMAN FACTORS 

There are problems related to human factors which might 
have contributed to the occurrence and/or the severity of the 

ccident. These problems relate both to the workplace environment 
and man-machine relationships. 
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1. Workplace Environment (General) 

A large number of the SPRO, contractor, and subcontractor 
personnel had been working a significant amount of overtime for an 
extended period. The requirement for the extra hours is attributed 
to tinderstaffing and schedular pressures. In addition, there 
were a number of new and unacquainted personnel and frequent staff 
changes which did not .facilitate communications, coordination and 
continuity. Factors such as fatigue, workload pressures, and job 
insecurity were observed in witnesses. Many of these factors were 
compounded when many of the same people had to respond to the 
accident for an extended period. 

The SPRO office was organized in January 1977, and Parsons- 
Gilbane was brought onboard more recently and, at the time of the 
accident, the program had grown rapidly because of the urgency to 
get oil in the ground. The rapid growth of the program outran 
the orderly development and implementation of management systems 
and key functions (e.g., safety, quality assurance). Because 
construction and operations were running concurrently, the responsi- 
bilities and authorities of site managers were often unclear (e.g., 
for West Hackberry) . In addition, there appeared to be numerous 
instances where the existing lines of authority and responsibility 
were not followed (e.g., various levels of management were routinely 
bypassed) ; causing managers not to feel accountable and causing 
morale problems. For example, the bypassing of site management 
in the approval of the workover at Well 6 weakened the site 
management's sense of responsibility for that activity. 

In addition, the lack of drilling and workover experience 
within SPRO and Parsons-Gilbane impeded the ability to review and 
approve key documents and critical operations. 
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2. Workplace Environment (Field) 

Long working hours were routine at West Hackberry. The 
Pelican drilling crew, for example, worked a 12-hour shift, and 
they had to drive an hour or more each way to and from their homes. 
On the day of the accident, the crew began their shift at 6:00 a.m.; 
so when the accident happened, they were 80 percent through their 
shift. Previous experience shows that the probability of human 
error increases toward the end of the shift and on extended work 
hours . 


The Louis Records rig supervisor's schedule of duty 
was 24 hours a day for 3 weeks, with the fourth week off. Minimal 
provisions were made for getting some sleep at the site, and in 
this particular case the supervisor lived in close proximity to 
the West Hackberry Site. The Louis Records rig supervisor was not 
on the rig when the mud initially flowed from the casing. 

Crew training was never accomplished in terms of general 
rig practices, or specifically, in terms of the workover procedure 
and hazards associated with the Well 6 workover. Perhaps such 
training could have permitted the crew to recognize, from the events 
and indicators that were presented, that the packer was moving in 
the 5— 1/2- inch casing. The training also could have covered the 
methods to deal with the problems that were being encountered. SPRO 
and Parsons-Gilbane did call a meeting of drilling contractors to 
discuss safety work practices before the accident, but Pelican 
Well Service was not invited and did not attend. 

Because there was no training on emergency procedures, 
those of the crew who had prior oil field experience reacted according 
to their experience; others not experienced reacted instinctively. 
There were indications that those experienced personnel in proximity 
to Well 6 warned other workers to leave when the mud first came 
from the casing, probably minimizing the loss of life and injury. 
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3. Htunan Engineering of Equipment 

There was some previous concern that hydrogen-sulfide 
gas might have been encountered in the drilling operations on 
Cavern 6, so arrangements were made to have a vendor bring in some 
life support equipment; however, there was no instrumentation to 
give an early warning of hydrogen- sulfide gas. The drill crew 
would have had very little time in which to react to the hydrogen- 
sulfide, and then put on gas masks. 

The availability and design of safety equipment on the 
Pelican Rig was unsatisfactory; from the human engineering viewpoint, 
the safety valve used as the stabbing valve was made up from a 
5-1/2-inch x 2-inch swage ball valve. As a manual safety valve, 
the valve, as made up, had two deficiencies: 

a. The valve had no handles to facilitate quick 
installation on the casing. 

b. The valve should have been full-opening. A 
restriction in the valve caused additional counter pressure 
against the valve, making it even more difficult to seat and 
screw it into the casing. 

The additives in the mud that was being discharged from 
the casing caused burning in the crew's eyes at the critical stage 
of the operation which, in turn, impaired their vision and 
effectiveness. In retrospect, since the available safety valve 
probably could not have been installed under the actual conditions 
encountered, the fact that some of the crew left the drill platform 
to wash their eyes may have prevented them from being burned. 
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V. CONCLUSIONS 


A. TECHNICAL FINDINGS 

1, West Hackberry Site Findings 


a. 

subject to 

Finding — The well head/cavern storage cranplexes are 
single-point failures. 


(1) 

Probable causes: Comprehensive critical failure 
mode and effects analyses have not been performed 
and problems have not been identified for correction. 


(2) 

Judgment of needs; Analyses should be performed. 
Critical failure modes should be identified. Re- 
dundant safety fixtures should be designed to 
mitigate failures and consequences. 

b. Finding — The written workover procedures were consistent 
with "standard oil field practices" in the south Louisiana region • 


(1) 

Probable cause: The contractor, Louis Records, 
was experienced with practices in the region. 


(2) 

Judgment of needs: Applicable standards should 
be specified. Programs and procedures should be 
reviewed against the standards . 

c. 

followed. 

Finding — The written workover procedure was not 


(1) 

(2) 

Probable cause: The partially closed well 
head valve prohibited use of the bridge plug 
specified in the procedure. 

Judgment of need: Initiate a field-level 


change review and approval system. 
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d. Finding — Field manager substituted a packer 
for the bridge plug. 

(1) Probable cause ; Same as l.c. (1) above. 

(2) Judgment of need ; Same as l.c. (2) above. 

e. Finding — There was a single, inadequate safety 
valve on the rig. 

(1) Probable cause ; No requirement for safety 
valves or their performance characteristics 
was specified. 

(2) Judgment of needs ; Workover and drilling 
operation should not be initiated unless 
adequate safety equipment is available. 

f. Finding — Packer slippage was the most probable 
failure mechanism and was inadvertently induced by hydraulic imbalance 
caused by the mud program. 

(1) Probable cause ; The packer was not designed 
for this application. Mud weights and limits 
were not specified in the procedure. 

(2) Judgment of needs ; Safety-critical hardware 
and procedures should be reviewed and approved 
prior to the onset of operations. 

g. Finding The firefighting, oil containment systems, 
and site security systems at West Hackberry were inadequate to 
promptly mitigate the effects of the accident. 

(1) Probable cause ; Such an accident and its 
consequences were not anticipated in order 
to input the emergency planning and prepared- 
ness process. 
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(2) Judgment of need ; The contingency planning, 

equipment, and procedures should be continually 
upgraded . 


B . MANAGEMENT FINDINGS 

1 . DOE Headquarters 

a. Finding — There are no policies or procedures for 
specifying standards applicable to the SPR program. 

(1) Probable cause ; Previous mandatory policies 
and procedures were relegated to guidance 
status with the advent of DOE. 

(2) Judgment of needs ; Policies and procedures 
should be developed and an assurance program 
to monitor their implementation should be 
established. 

2. SPRO 

a. Finding — SPRO did not monitor Parsons-Gilbane drilling 
activities . 

(1) Probable causes ; There is limited in-house 
drilling or workover expertise. Overview 
responsibility delegated by SPRO to Parsons- 
Gilbane. SPRO did not have operational 
feedback on critical field workover operations 
and practices. 

(2) Judgment of needs ; SPRO policy on the degree 
and type of monitoring of Parsons-Gilbane needs 
clarification and implementation. A system for 
reporting to management significant observations 
or unusual occurrences affecting safety is needed. 
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b. Finding — Mission urgency (oil-in- the -ground) has 
dominated the ongoing safety and quality assurance programs to the 
point where the safety and quality assurance efforts are inadequate. 

(1) Probable causes ; The schedule has been 
developed without sufficient technical 
input. In trying to meet the schedule/ 
there has been a management failure to 
emphasize safety and quality assurance 
activities . 

(2) Judgment of needs ; Strong systems safety, 
occupational safety, and quality assurance 
programs need to be aggressively implanted 
in SPRO and their contractors. 

c. Finding — There is inadequate coupling between managerial 
decisions and technical evaluations . 

(1) Probable cause ; Same as 2.b. (1) above. 

(2) Judgment of needs ; The management staff 
must solicit and integrate technical in- 
put into schedules and facility development 
programs . 

d. Finding — There is inadequate oil field expertise and staff 
resources. 

(1) Probable causes ; Recruitment of staff was 
difficult and slow, particularly personnel 
with oil field experience. Other possible 
resource options were not utilized. Frequent 
personnel changes have occurred. 

(2) Judgment of needs ; Use support contractors 
and/or consultants. Intensify recruitment 
and training activities. 
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e. Finding -- Pill operations were authorized before design 
and hardware safety aspects were analyzed, the needs identified, and 
proper equipment and procedures put in place. 

(1) Probable causes : Same as 2.b.(l) above. 

(2) Judgment of needs t A realistic assessment 
of potential safety problems and followup 
action is needed. 

f . Finding — Responsibility and authority for the sites is 
not delegated to single points for accotmtability . 

(1) Probable cause ; The organizational structure 
under the project manager does not provide 
for single points of accountability with the 
attendant authority to implement programs . 

(2) Judgment of needs ; Although function manage- 
ment organizations may be desirable for SPRO, 
site management should be the responsibility 
of a single onsite manager. 

g. Finding — SPRO contingency planning is inadequate. 

(1) Probable causes ; The urgency of operations 
and understaffing resulted in less than 
adequate attention to contingency planning. 

(2) Judgment of need ; Comprehensive contingency 
plans should be developed. Training on the 
execution of the plans should be provided. 

h. Finding — The SPRO change control system did not adequately 
control field-initiated changes or onsite changes of a principally 
technical nature. 
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(1) 


Probable causes ; A technical baseline 
design was never developed, so the 
mechanism to control technical changes 
did not permeate the field operations. 

(2) Judgment of needs ; A comprehensive base- 
line design is needed. The change process 
should be extended to critical field 
activities, hardware, operations, and 
facilities. 

i. Finding — There is no orderly system for assuring review, 
approval, followup, and closure of management requirements. 

(1) Probable cause ; There are inadequate 
management policies and procedures. 

(2) Judgment of needs ; The existing manage- 
ment system needs improvement to provide 
for policies and procedures for review, 
approval, followup, and closure of 
management decisions. 

j. Finding — SPRO had not established an organizational 
element to effect systems safety and quality assurance. 

(1) Probable cause : Same as 2.i.(l) above. 

(2) Judgment of need ; Establish a capability 
and staff these organizational elements 
independently of operations and program 
pressures. 


k. F inding — The interactions with the public and press were 
less than satisfactory. 
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(1) Probable cause ; Same as 2.i. (1) above. 

(2) Judgment of need ; A public information 
plan is needed. 

3. Parsons-Gilbane 

a. Finding — Parsons-Gilbane 's performance, after accepting 
responsibility for drilling and workover operations, was inadequate. 

(1) Probable causes ; Drilling management 
changes occurred several weeks before 
the accident. Emphasis was on scheduling 
drilling rather than on technical manage- 
ment. 

(2) Judgment of need ; Reinforce drilling 
organization and its capabilities. 


b. Finding — Parsons-Gilbane did not obtain available technical 
expertise and data, and utilize these on workover operations. 

( 1 ) Probable causes ; There was insufficient 
motivation from SPRO and insufficient 
initiative from Parsons-Gilbane manage- 
ment. The transition from previous 
contractors was inadequate. The program 
schedule outpaced staff capability buildup. 

( 2 ) Judgment of need ; Same as 3 . a . ( 2 ) above . 

Use of engineering analyses to support 
operational decisions needs to be 
emphasized. 

c. Finding — Horizontal and vertical communication, 
coordination, and feedback within Parsons-Gilbane were less than 
adequate . 
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(1) Probable cause : Same as 3.b. (1) above. 

(2) Judgment of need ; Managers and/or the 
management system needed to emphasize 
communications, coordination, and feed- 
back loops. 

d. Finding — Same as 2.f. above. 

(1) Probable cause ; Same as 2.f.(l) above (but 
applies to Parsons-Gilbane construction 
executive) . 

(2) Judgment of need ; Same at 2.f.(2) above 

(but applies to Parsons-Gilbane organization) . 

e. Finding — Staffing is less than adequate; total quantity 
is below the expected number and there have been excessive turnovers 
and/or reassignments within the Parsons-Gilbane organization. 

(1) Probable cause ; Same as 3.b. (1) above. 

(2) Judgment of needs ; Same as 3. a. (2) and 
3.b. (2) above. 

f. Finding There was an inadequate management control 
process, including work authorization, change control, and the tracking 
of approved actions. 

(1) Probable cause ; Same at 3.b. (1) above. 

(2) Judgment of needs ; Develop a detailed 
nianageinsnt systani/ including work 
authorization, change control, and 
progress tracking procedures and 
provide staff to carry out these tasks. 

Documentation of same is essential. 
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g. Finding Safety and quality assurance organizations were 
not involved in top-level management and technical decision-making 
process . 

(1) Probable cause : The safety and quality 
assurance functions do not receive 
sufficient management emphasis and report 
too low in the organization. 

(2) Judgment of need ; Give greater visibility 
and support to safety and quality assurance 
functions. 

4 . Louis Records & Associates, Inc. 

a. Finding — Louis Records failed to develop a workover plan 
adequate to prevent the accident. One factor was their failure to 
obtain key technical data on Cavern 6/Well 6. 

(1) Probable causes : Scheduling pressures 
and insufficient overview were primary 
causal factors. 

(2) Judgment of needs ; Formalized review 
and analysis processes for drilling and 
workover activities need to be established. 

Review and approval feedback from SPRO 

and Parsons-Gilbane is needed. 

b. Finding — Louis Records failed to ensure that adequate 
safety equipment was available at Well 6 . 

(1) Probable cause ; Inadequate understanding 

and/or execution of Louis Records ' responsi- 
bilities and authority was a primary causal 
factor. 
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(2) Judgment of needs ; Louis Records should 
review each operation and job site for 
the adequacy of safety equipment and 
certify that the equipment is present and 
functionally adequate. 
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VI. SIGNATURE PAGE 


CL ■ <-A_)LQ:rS-o - 

Consultant in Energy Technology, Chairman 



Mr. George Dix, Assistant Director, Systems 8uid Programs, 

ty, DOE, Washington, D.C. 


Division of Geothermal 

Energy, DOE, Washington, D.C. 



:Mr. John Murphy, Research Director, Pittsburgh Mining and Safety 
Reserarch Center, Bureau of Mines 

Dr. Phillip I owe. Director, Technical Inspections, Inspector General, 
DOE, Washington, D.C. 
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Department of Energy 
Washington, D.C. 20545 


September 23, 1978 


Phillip C* White 

INVESTIGATION OF OCCURKENCE AT THE WEST HACKBERRY SITE 
OF THE DOE STRATEGIC PETROLEUM RESERVE— NEW ORLEANS, 
LOUISIANA 

Due to the importance of the explosion and fire that 
occurred last night at the West Kackberry site of the 
Strategic Petroleum Reserve in Louisiana, I have 
decided to form a Headquarters investigation committee. 
This committee will report directly to me and the 
investigation is to take preference over all other prior 
commitments of the committee members. Therefore, I am 
appointing you as chairman of the committee to investi- 
gate this accident. The following are appointed as 
members of your committee: 

John N, Murphy, Bureau of Mines, Member 
George Dix, OES, Member 
Glen Stafford, ET, Member 
Phillip Lowe, IG, Member 

The investigation and reporting are to be conducted in 
accordance with IMD 5001 insofar as circumstances 
associated with this subject permit. The purpose of the 
Investigation is to obtain information necessary to 
determine : 

a, the nature and extent (including costs and program- 
matic efforts) of the accident; 

b, the causes of the accident; and 

c, an appropriate judgment of needs which require 
corrective actions in order to preclude similar 
occurrences. 
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Phillip C. White 


2 - 


September 23, 1978 


I am also designating the following to assist the committee 
as consultants: 


Jack McKenna 
R. W. Leutzinger 


In addition, X have requested Carl Caves to serve as your 
executive secretary. If any other assistance or resources 
are needed, please advise me of your ne^ds. 




Ruth C, ^lusen * ^ 

Assistant Secretary for Environment 


cc: John N. ^^phy. Bureau of Mines 
George Dix, OES 
Glen Stafford, ET 
Phillip Lowe, IG 
Jack McKenna, Consultant 
R, W. Leutzinger, Consultant 
Roger Morkle, Director, Bureau of Mines 
Dale Myers, US 
Robert D. Thorne, ET 
J, Kenneth Mansfield, IG 
George S. Mclsaac, RA 
Bal Hollister, OES 
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DOE/EV-0032 


Report on the Explosion, Fire, and 
Oil Spill Resulting in One Fatality 
and Ipjury on September 21, 1978, 

at Weil 6 of Cavern 6 at the West Hackberry, 
Louisiana, Oil Storage Site of the Strategic 
Petroleum Reserve 

Volume E 


November 1978 


U.S. Department of Energy 
Washington, D.C. 20545 



A-l 


List of Witnesses 


cn 


I 




No. 

Witness 

Company 

1 

Sam Wright 

PG 

1 

John Williams 

P6 

2 

Charles Monel a 

PWS 

2a 

Irbey Hogue 

LR 

3 

R. P. Coleman 

La. Mud Co. 

4 

Buddy Magnon 

B. J. Hughes 

5 

Keith Goutreau 

B. J. Huges 

6 

Allen Dorsey 

PWS 

7 

Louis Records 

L. R. 

8 

Kerney Thibodeaux 

Big Chief Vacuum 

y 

10 

Ronald Ortega 

Benton Casing 

11 

Billy Ray Simmons 

PWS 

12 

Michael Johnson 

PWS 

13 

Lawrence White 

O'Dell Vinson 

14 

Frank O'Kain 

O'Dell Vinson 

15 

R. L. Richard 

Benton Casing 

16 

W. P. Fregia 

L. R. 

17 

Maurice Graber 

SPRO 

18 

A. L. Armstrong 

TAM Int. 

19 

Tom Sugden 

PG 

20 

T. B. Petty 

SPRO 

21 

J. E. Uselton 

L. R. 

22 

Roy Hare 

Cactus 

23 

H. Antie 

LR 

24 

John Perkins 

Cactus 

25 

Adrian Roberts 

PG 

26 

N. R. Henry 

Cactus 

27 

Glen Mason 

Cactus 

28 

Robert Tibbetts 

Cactus 

29 

L. F. Field 

SPRO 

30 

L. Murphy 

Citadel 

31 

Charlie Brown 

Citadel 

32 

Ivan Johnson 

PG 

33 

L. Bridges 

Citadel 

34 

John Fowler 

PG 

35 

Rodney Crump 

Crump Welding 

36 

Robert Cottrell 

PG 

37 

B. Hansen 

Boots & Coots 

38 

Gerald LaBoye 

PG 

39 

Mike Tameo 

PG 

40 

Sam Wright 

PG 

41 

Bobby Steward Horn 

L. R. 

42 

Robert L. Weller 

SPRO 

43 

John Viola, Jr. 

PWS 

44 

Clyde Lowe 

PWS 

45 

James L. Phaup 

VSCG 

46 

Louis Records 

L. R. 
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No. 

Witness 

Company 

47 

Guy R. Broussard 

La. Dept. Cons. 

48 

Jack E. Wilson 

SPRO 

49 

John Walther 

U. S. Fish & Wildlife 

50 

Fred DeFalco 

PB-KBB 

51 

Robert Forrest 

EPA 

52 

Vernon Paul Sanner 

PG 

53 

Kim Hoag 

SPRO 

54 

Carl Hoffpauir 

PG 

55 

Charles Frank Dudley 

PG 

56 

Robert E. Cox 

PG 

57 

John H. Poole 

AMOCO, Dep. Sheriff 

58 

Allen Fruge 

SPRO 

59 

Neal Van Fossen 

6. I. 

60 

Mark Boudreaux 

Dames & Moore 

61 

Herbert Frog Antie 

LR 

62 

Irbey Hogue 

LR 

63 

Gordon Ashworth 

Cactus 

64 

John Robin 

I NT Hammer 

65 

Bobby Allen Schexnider 

I NT Hammer 

66 

Jesse Bihm 

I NT Hammer 

67 

Harold Forrestier 

I NT Hammer 

68 

William M. Molloy, Jr. 

PG 

69 

John Gabriel 

PB-KBB 

70 

Samuel Maxwell 

PB-KBB 

71 

W. D. Cariker 

PG 

72 

Charles A. Orne, Jr. 

PG 

73 

Rugg Stapleton 

PG 

74 

Hartmut Gomm 

PB-KBB 

75 

Michael A. Cushman 

SPRO 

76 

Wallace Dunn 

PB-KBB 

77 

Antonio Maichello 

PG 

78 

John Scango 

SPRO 

79 

Jim Prim 

SPRO 

80 

R. Pouliot 

PG 

81 

Don Mazur 

SPRO 

82 

Dave Mathews 

PG 

83 

Bill Parker 

SPRO 

84 

George Mclsaacs 

DOE 

85 

Joe Deluca 

SPRO 

86 

Lawrence Pettis 

SPRO 

87 

Dobey Langenkamp 

DOE 

88 

Bradley Bergeron 

PWS 

89 

Herbert Antie 

LR 
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Witness 

Dave Mathews 
Samuel Maxwell 
Don Mazur 
George Mclsaacs 
William M. Molloy, Jr. 
Charles Monel a 
L. Murphy 
Frank O'Kain 
Charles A. Orne, Jr. 
Ronald Ortega 
Bill Parker 
John Perktns 
Lawrence Pettis 
T. B. Petty 
James L. Phaup 
John H. Poole 
R. Pouliot 
Jim Prim 
Louis Records 
Louis Records 
R. L. Richard 
Adrian Roberts 
John Robin 
Vernon Paul Sanner 
John Scango 

Bobby Allen Schexnider 
Billy Ray Simmons 
Rugg Stapleton 
Tom Sugden 
Mike Tameo 
Kerney Thibodeaux 
Robert Tibbetts 
J. E. Uselton 
John Viola, Jr. 

John Walther 
Robert L. Weller 
Lawrence White 
John Williams 
Jack E. Wilson 
Sam Wright 
Sam Wright 


No. 

Company 

82 

P6 

70 

PB-KBB 

81 

SPRO 

84 

DOE 

68 

PG 

2 

PWS 

30 

Citadel 

14 

O'Dell Vinson 

72 

PG 

10 

Benton Casing 

83 

SPRO 

24 

Cactus 

86 

SPRO 

20 

SPRO 

45 

VSCG 

57 

AMOCO. Oep. Sheriff 

80 

PG 

79 

SPRO 

7 

L. R. 

46 

L. R. 

15 

Benton Casing 

25 

PG 

64 

I NT Hammer 

52 

PG 

78 

SPRO 

65 

I NT Hammer 

11 

PWS 

73 

PG 

19 

PG 

39 

PG 

9 

Big Chief Vacuum 

28 

Cactus 

21 

L. R. 

43 

PWS 

49 

U. S. Fish & Wildlife 

42 

SPRO 

13 

O'Dell Vinson 

1 

PG 

48 

SPRO 

1 

PG 

40 

PG 



Witness 

No. 

H. Antie 

23 

Herbert Frog Antie 

61 

A. L. Armstrong 

18 

Gordon Ashworth 

63 

Jesse Bihm 

66 

Mark Boudreaux 

60 

L. Bridges 

33 

Guy R. Broussard 

47 

Charlie Brown 

31 

W. D. Cariker 

71 

R. P. Coleman 

3 

Robert Cottrell 

36 

Robert E. Cox 

56 

Rodney Crump 

35 

Michael A. Cushman 

75 

Fred DeFalco 

50 

Joe Deluca 

85 

Allen Dorsey 

6 

Charles Frank Dudley 

55 

Wallace Dunn 

76 

L. F. Field 

29 

Robert Forrest 

51 

Harol d 'Forresti er 

67 

Neal Van Fossan 

59 

John Fowler 

34 

W. P. Fregia 

16 

Allen Fruge 

58 

John Gabriel 

69 

Hartmut Gomm 

74 

Keith Goutreau 

5 

Maurice Graber 

17 

B. Hansen 

37 

Roy Hare 

22 

N. R. Henry 

26 

Kim Hoag 

53 

Carl Hoffpauir 

54 

Irbey Hogue 

2a 

Irbey Hogue 

62 

Bobby Steward Horn 

41 

Ivan Johnson 

32 

Michael Johnson 

12 

Gerald LaBoye 

38 

Dobey Langenkamp 

87 

Clyde Lowe 

44 

Buddy Magnon 

4 

Antonio Maichello 

77 

Glen Mason 

27 
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September 27, 1978 


Mr. Donald Mazur, Manager 
Strategic Petroleum Reserve Project 
Management Office 
TT.S. Department of Energy 
900 Commerce Road East 
Mew Orleans, Louisiana 70123 

Dear Mr. Mazur: 

This letter Is to confirm the September 26, 1978, verbal 
request of Mr. J. N. Murphy, member of the West Hackberry Site 
Investigation Committee for you to provide the following 
material : 

(1) written descriptions of all sites In the Seaway, 
Texoma, and Capline Systems; Included In the above will 
be simple sketches of such site. 

(2) copies of operating procedures for the above sites, 
specifically descriptions and procedures for drilling site 
caverns, well work over, etc. 

Please send this literature to the committee by September 28, 
1978. 

Phillip C.^lte 
Chairman 

Accident Investigation Committee 
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OCT 3 1978 


MEMORANDUM FOR Donald W. Mazur 
Project Mzmager 

SUBJECT: Documentation Concenlng Cavern No. 6# 

Well No. 6 

The investigation Committee requests that you provide 
the following documentation by Wednesday noon on October 3, 
1978. 


This is specific to Cavern 6, Well 6. for the period 
August 1 through October 1978. 

1. All correspondence dispatched by SPRO to its 
contractors and subcontractors. 

2. All correspondence received by SPRO from its 
contractors and subcontractors. 

3. All design r engineer ina and system safety analyses 
performed by ail parties prior to and after the 
accident . 

4. All correspondence to Parsons-Gilbane from all 
parties. 

It is essential that these data be entered into the 
Committee’s records to be correlated with transcripts of 
testimony. 






Philip C. 
Headquarters 
Committee 


A- 

White, Chairman 
Investigation 


oc: 

Kim Hoag 
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MEMORANDUM TO DOM MAZUR 


FROM: Dr. Pblllip C. White, Chalraen 

Accident Investigation Committee 

SUBJECT: Request for Support 


Please provide the following support to the Headquarters 
Accident Investigation Committee: 

1. Transport the remaining portion of the burned 
TAM Packer via ’’hot shot” truck to: 

TAM International, Inc. 

4047 Bolliater 
Houston, Texas 77080 

Attn: Mr. Larry Sanford 
marked "Hold for Bill Rehm”. 

2. Provide for the committee's use a set of "Design 
Drawings of Facilities" for the West Hackberry site 
from PB/RBB. 

3. Provide for the committee's use the Drilling and 
Completion Program Design document from PB/KBB and 
Louis Records, Inc* 

4. Provide fot the committee's use a copy of the 
"Cavern #6 Certification Book from Gulf Interstate 
Engineering Co. 

Thank you. 
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September 26, 1978 


Don W. Mazur 
Project Manaj?er 

Strategic Petroleum ReserTe Project 
Managenent Office 
900 Commerce Road East 
New Orleans* Louisiana 70123 


REQUEST FOR INFORMATION 


It Is requested that you provide the West Haekberry Accident 
Investigation Committee with the following Information: 

1. A detailed* current organization chart for your 
officer. 

2. A detailed* current organization chart for the 
Parsons-Gllbane New Orleans office. 

3. A detailed* current organization chart for the 
Haekberry site government office. 

4. A detailed, current organization chart for the 
Haekberry site Parsons-Gllbane office. 

5. An organization chart showing contractual relation- 
ships between the government* Parsons-Gllbane* drillers, 
etc. 

Also provide a short paragraph that defines the 
principal responsibilities and authorities of each 
contractor. 


Phillip C. White* Chairman 
Accident Investigation Committee 

cc : Kim Hoag 
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SEP 2 a 1S78 


Hr. Bogatr Nszkle, DLxector 
Buiaeai of Hines 
2401 E Street, N.W. 

Heuahington, D.C. 20241 

Dear Mr. Moiide: 

I do e^preclate your approval to aUow Mr. John M. MoiFtiY, Eeseaxch 
Director, PlttstMT^ Mining and Safety Research Center, to serve 
on the Department of Etoergy ocsnlttee to investigate tie fire and 
explosion vdiich occurred at the Strategic Detroleua R es e rv e, Mest 
Backberry, louislaaa, on Sapbecfc e r 21, 1978. 

lha ocranittee, including Mr. Mtrpliy, eas formally appointed by me 
on Septenter 23, 1978. I have enclosed for your information a 
copy of the appointxwnt menarandua. 1 an sure that with his back- 
ground and experience with the Bureau of Mines, Mr. Mirphy will be 
a great asset to the inwastigation. 

Again, I would like to thank you for your ocxperation and ensistanoe 
in making Mr. Murphy available to os on such ^hort notice. 

Sincerely, 

Sl^ed Tf" 

Rrth C. dusen 

Assistant Secretary for Ebvironoient 


BKdosure 

oc! dbhn N. Murphy 
Dale Myers, US 
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September 28, 1978 


M2M0ILAHDUM TO: Mmurlce Gxaber 

FSOH: Sr, ?Iiillp C. White, Chelrman 

Accident Investigation Committee 

SUBJECT: •Completion of Well Site Xnapectlon 


This vlll advise that the Committee has now finished its 
inspection of the well site and hereby releases it for further 
clean-up and reconstruction, subject to the following conditions: 

Specific lengths of the 5h inch casing, marked for 
ddentif ication by Mr. Kim Hoag, are to be removed and 
set aside for Inspection by Sr. Slaughter, metallurgist 
from Oak Ridge National Laboratory. 

The well head, now off to one side, is to be dismantled, 
and the 9h inch pipe and other components removed and 
made available to Mr. Slaughter. We will likely need 
assistance in taking samples, packaging them and shipping 
then to Oak Ridge National Laboratory. 

All metal debris is to be stored somewhere on the West 
Eackberry site, and not used or sold for scrap until 
formally released by DOE Washington. This will be done 
as soon as the Committee's report is completed and 
accepted. 

ee: Hr. Kim Hoag 
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September 28, 1978 


Mr. Donald Mazur, Manager 
Strategic Petroleum Reserve Project 
Management Office 
900 Commerce Road East 
New Orleans, Louisiana 70123 

Dear Mr. Mazur: 

We would like to have Mr. Kim Hoag as a contact for the 
committee members and the consultants at the West Hackberry 
site. In the event that he Is unable to stay at West 
Hackberry we would like to arrange for a substitute. This 
Is not to preclude the fact that we may have to return to 
this site. 

/s/ 

George Dlx 
Acting Chairman 

Accident Investigation Committee 
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OCT 2 1978 


GtoOKgft S. Mdsatte 
ABsistant Sacxetasy fiar 
n aa o u Koo AppIiortianB 

TsvEsnusnam <f ocxsrrbce at wst backbebsot, ia 

As you axs awaiB, Dale Njrers has dixocbed me to conduct an lawaBtlgatlcn 
of tfas fin at tite fiast Haddbeny facUlty. A coamltbeer ohaized by 
Ihil Itilta, has baen appointed and is already at tiie site. A copy of 
Os appointnent naao ta naan is encloaed. 

Z kmr this is an estzaanaly taylng tine for you and your staff, and 
Z appreciate veacy laxh the ooopera t ion you ham given us in getting 
this investigaticn started. Z an sure Z can ooixit on your field staff 
to provide ftilte and his ocanittee anmy possible assistanoe. 


Signed by Ruth C. Clusea 


Roth C. dusan 

Aasiattent Secretary for fiivirontDent 


Enclosure 

oc: Dale l^era, OS 
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APPENDIX III 


Master Files List 
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ADMINISTRATIVE 


SITE TECHNICAL AND OPERATIONAL REPORTS 

Em'IRONMENTAL: SAFETY & HEALTH: QUALITY CONTROL 

MANAGEMENT 

CONSULTANT REPORTS 

CONSTRUCTION & JOB SITE PROCEDURES 

NEWSPAPER & OTHER MEDIA REPORTS 
REFERENCES (TECHNICAL) 

CONTRACTS 


WITNESSES 





(Delegation of Aiitfrority; Investigating Coinr.ittec; State, Federj.! OfiicialsJ 


Letter to Mazur from White, re: Info, request (see MC 18 & 26) MM-2 

Letter from Murohv to White, re: Site management MM-3 

Memo to White from Murphy, re: Background info, on other sites MM-4 

Letter from White to Committee, etc. delegating authority to 
Hr. Oix. 

List of State, Federal, Parsons-Gilbane , officials & misc. people. MM-6 


Letter from Dr. White to Maurice Graber, re: releasing of site MM-8 
inspection for clean up 

Letter to Don Mazur from George Dix, re: retaining Hoags as MM-9 

contact for committee 

Letter to Mazur from White, re: Docinaentation concerning Cavern MM-I5 
No. 6, Well No. 6. 

Work breakdown structure and schedules MM-21 

Management transcripts list. MM-22 

Letter to Don Mazur from P. C. White, re: request for info, for MM-27 
West Hackberry Accident Investigation Committee 

Letter to Baton Rouge General Hospital from P. C. White, re: MM-45 

Info, request on the late Clarence Simon (Involved in fire) 

Types of Investigation MM-46 

Table of Contents; Report of Investigating Committee; Draft MM-50 


by Mike Dix, 10-10-78 
Schedule for New Orleans and Dallas 

Letter to Mazur from Dix, re: contact at SPRO site when MM-9 

committee leaves 

Wednesday's agenda 

Memo to White from Graber releasing site for clean up MM-8 

Dallas information 
Telephone nimbers 


MC-18 £. 26 

MC-15 

MC-17 

MC-7 

MC-2 


MC-1 

MC-2 

MC-6 

MC-7 

MC-10 

MC-14 
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ADMIKlSTKAnVE C wOn t i nued ) 


Management Review - lines of inquiry 

Letter from White to FG, re: making transcripts available 

Job description - Div. of Labor conunittee members 

Temporary agenda for all days 

Working checklist 

List of names and addresses of committee & consultants 

Letter from White to Mazur, re: request of additional Info. 

Letter to B.R. Gen. Hospital from P.C. White, re: Requesting 
info on the late Clarence Simon (involved in fire) 

Table of Contents: Report of Investigating Committee, draft 
by Mike Dix, 10-10-78 

Letter & records: Cariker - PG, 9-1-78 

PG Employees, 1-18-78 

Transmittal letter for EG & G photos. McCreary to White, 
dated 10-10-78 

List of Visual Aids for Report, 10-13-78 

PG Memo announcing establishment of PR Section and advising 
P/0 personnel of their functions. Dated 4-6-78. - 10-13-78 

Comprehensive lists of witnesses alphabetically and in 
chronological order. 10-17-78 

TWX White to Clusen regarding Interim precautions necessary 
for cavern operations under pressurized storage conditions 
sent 10-17-78, 10-21-78 


MM-1 MC-20 
MC-21 
MC-24 
MC-25 
MC-28 
MC-31 
MC-36 

MM-45 

MM-50 

MM-53 

MM-58 

MM-78 


MM-90 
MM- 105 

MM-106 


MM-153 
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SITE TECHMCAL AND OPERATIONAL REPOP.TS 


Meno to White from Murphy, re: background info on other sites MM-4 

West Hackberry Daily Operations Report figures in barrels MM-28 

Seaway Complex MM-31 

Letter to Dr. Sam Maxwell from Louis Records, re: meeting MM-32 

cavern entry for re-entry wells. 

Letter to Mr. Scango from G. Ford for Neal E. Van Fossan, re: MM-33 

Re-entry borehole tehniques. 


Letter to Mr. Vic Kirkyla from Louis Records, re: meeting with MM-34 
Bob Weller, DOE; G. Ford; Neil Van Fossan; Giec, in Laf/LA 

Letter to Sam Maxwell from Louis Records, re: tests of mixtures MM-35 
of drilling mud and blanket on Feb. 6, 1978. 

Memo, to Louis Records from Grant Schmit, re: Cavern entry - MM-36 

Well #9A 


MC-15 


PG file copy of Well #6 daily drilling progress report for MM-38 

period, 9-13 to 9-28-78 (separate folder) 

N.O. review team report on Bayou Choctaw visits, 8-15-78 MM-41 

PG-N.O. review team report on W. Hackberry visit, 7-31-78 MM-42 

Drilling program final submitted 11-1-77, Bayou Choctaw Complex MM-47 

Drilling program, Hackberry Site, 10-5-77 MM-48 

Drilling program, Bryan Mound Complex, 10-16-77 MM-49 

Daily drilling progress reports Louis Records. 9/12 - 9/21/78 MM-60 

Daily operations report. W. Hackberry figures in barrels - MM-62 


9/15 - 9/29/78 

Pelican Well Service dally report 

Memo from Murphy to White, re: visit to accident site 9/26/78 
Xerox map of fire site 

Dally drilling progress report - 9/13 - 9/20/78 
Exhibit No. 6. As-Built Storage Well, West Hackberry 


MC-12 

MC-19 

MC-22 

MC-23 

MC-16 
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SITE TECHNICAL AND OPERATIONAL REPORTS (continued) 


Daily Operations Report, W. Hackterry figures in barrels MM-62 

9-15-78 to 9-29-78 

Construction safety plans for W. Hackberry, 8-1-77 MM-59 

Daily drilling progress reports, 9-12-78 to 9-21-78 MM-60 

Louis Records 

Sketch of Wellhead top by "Frog" Antics, dated 9-28-78. MM-82 

10-13-78 

SFRO diagram showing SPRO sites in Texas & La. 10-13-78 MM-84 

GAO report. Need to minimize risks of using salt caverns MM-94 

for SPRO, 1-9-78. 10-13-78 

Draft of 93 above MM-95 

Site plans for SPRO: MM-96 


A. Bayou Choctaw 

B. Weeks Island 

C. St. James 

D. West Hackberry 

E. Bryan Mound 

F. Sulphur 

G. Sulphur 

Designer Concept Operating Manual from PB/KBB for W.H. site, MM-101 

dated 9-15-78 - 10-23-78 

(Includes sections on safety, functional systems, fire 
protection, etc.) 

Designer Concept Operating Manual PB/KBB for Bayou Choctaw MM-102 

10-13-78 

Designer Concept Operating Manual for Bryan Mound Preliminary MM-103 
10-13-78 

Cover memo from PG transmitting 96-103 above dated 10-2-78 MM-104 

- in response to Committee memo dated 9-28-78. 10-13-78 

Letter: Louis Records to Doug Carlker, 10-2-78, describing: MM-107 

1. Procedure followed in workover Well #6 at W.H. 

2. Hydraulic conditions at blow out. 

3. List of damaged equipment. 

4. 3 sketches of well #6, W.H., showing wellhead details. 

5. Sequence of reporting of blow out at WH. #6. 10-14-78 

Purchase orders for wellhead #6, W.H. includes fittings & MM-108 

valves. 
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SITE TECHMCAL AND OPER/.TIONAL PET^OI.TS (c-optlnued) 


Letter: Louis Records to Maxwell PB/KBE, re: meeting minutes in MM-109 
NY on drilling entries into present caverns. DOE, PG, PB/KBB. 

GIE and CR present, 2-6-78. 10-14-78 

Letter: Scango to Louis Records transmitting GIE's serious MM-110 

reservations of the method of completion into an "oil-filled 
cavern". Only cover letter received here, no comments are 
attached. Dated 12-7-77. 10-14-78 

Letter: Van Fossan - GIE Scango, re: expressing scepticism over MM-112 
PB/KBB re-entry procedure and proposing a test to reassure 
everyone, dated 3-1-78. 10-14-78 

Memo: Grant Schmlt to Louis Records discussing tests of MM-113 

re-entry procedures in cavern 9, dated 2-23-78. 10-14-78 

Letter: Louis Records to Maxwell, PB/KBB, re: tests of MM-115 

mixtures of drilling mud and (oil) blanket conducted 2-9-78. 

Dated 2-20-78. 10-14-78 

Letter: Louis Records to Klrkkyla PB/KBB reporting meeting MM-116 

2-23-78 on entry procedures into caverns and results of 
experiments for viscous plug outers in a simulated well base. 

Dated 3-3-78. 10-14-78 

DOE comments on GAO report (Questionable suitability of certain MM-119 


salt caverns, etc. DRAFT 10/15/78 

Technical report on the workover procedure on Well 6c SPRO MM-122 

W. H. etc. dated 10/4/78. "Rehm Report" 10/15/78 

Memo, P. G. Robert to Weller requesting interim fire pump MM-126 

installation at W. H. site dated 9/11/78. 10/15/78 

Monthly site report (PG) West Hackberry site for September MM-142 

1978. 10/18/78 

Expansion execution plan for SPRO. DRAFT. 10/18/78 MM-143 

List of Louis Record’s project managers (organizational MM-144 

chart for Louis Records) . 

Construction drawings for WH-24 and WH-6, WH-10 and WH-21 MM-145 

WH-21, 7 of 33, sheets 3 to 9 of 37, WH-10, sheets 3 to 7 
of 20, WH-6, WH-24, 1 to 7 of 7 

Monthly site report, Bryan Mound, September 1978. 10/21/78 MM-148 
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SITE TECHNICAL AND OPERATIONAL REPORTS (continued) 


Monthly site report, Sulpher Mines, September 1978. 10/21/78 

Monthly site report, Bayon Choctaw, September 1978. 10/21/78 

Monthly site report. Weeks Island, September 1978. 10/21/78 

Monthly site report, St. James, September 1978. 10/21/78 

SPRO briefing material regarding extent of WH fire. 10/21/78 

PG memo Kiggs Mazur to local organizations that assisted in 
WH oil fire, dated 10/13/78. 10/21/78 

Region VI memo to Hughes, ASIR, on regional activities for 
September 1978. With list of injured at fire in WH, dated 
10/11/78. 10/21/78 

Rou^ preliminary report of accident and fire by FG dated 
9/28/78. 10/30/78 


MM-149 

MM-150 

MM-151 

MM-152 

MM-154 

MM-157 

MM-158 

MM-160 
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EN\’IRONMENTAL: SAFETi & HEALTH: QLALI'n’ CONTROL 


Findings; "Valve Blocking System for the Site Oil Pipeline" MM-18 

Findings; "Safety" MM- 19 

Council on Environmental Quality-National Oil and Hazardous MM-20 

Substances Pollution Contingency Plan 

Chapter 0502 - "Notification, Investigation and Reporting MM-23 

of Occurrences" 

Loss Control Manual (see manual) MM-26 

Safety Procedures for Rig Sites (separate folder) MM-37 

PG drill reg. safety meeting, 9-18-78 MM-40 

Fire protection during construction, 8-17-78 MM-43 

Letter - SUNOCO to DOE, re: "Safety Precautions and MM-52 

Regulations" for SUNOCO pipeline construction bv <:PRn, i?_ 7?_77 

Announcement for Red Cross safety classes from Carl Hoffpauir- MM-54 
2-15-78 

Parsons' safe practice rules (undated) for employees MM-55 

Parsons Gilbane West Hackberry safety inspection report MM-56 

done by FG Houston engineer 

PG Safety Manual for SPRO West Hackberry, La., and cover MM-58 

memo from Carlker to PG employees, 1-18-78 

Construction safety plans for W. Hackberry, 8-1-77 MM-59 

LA. Dept, of Conservation, Guy Broussard's report, undated. MM-61 

OSHA regulations for construction from AGC reprint MM-64 

Report by LA. Dept, of Conservation, Inspection & Enforcement MC-8 

Dlv. filed by Louis Records for Cavern #6 

Environmental Assessment, West Hackberry, La. HC-13 

Letter of Promulgation, Safety Policy Manual, dated 1-18-78 MC-32 

PG - A Joint venture SPRO-construction safety plan. MC-33 
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ENTIRON-ME’CTAL: SAFETY’ & HEALTH: QlALIPi’ COL'TROL (continued) 


Fire protection during construction, dated 8-17-78 MM-43 

PG emergency procedures to all sites, dated 8-11-78 MM-44 

Letter: Sunoco - DOE, re: "Safety Precautions & Regulations" MM-52 

for SL'HOCO pipeline construction by SPRO, 12-22-77 

Announcement for Red Cross safety classes from MM-54 

PG Q/C procedures (Inspection) Manual, Copy of Copy 1^6 MM-63 

West Hackberry safety meeting held 1-4-77 and attachments MM-75 

1. Motor vehicle requirements 

2. Speed limit sign, P.O. request safety 

Recommended fire protection plan for interim fill for each MM-76 

site (SPRO site), 8-10-78 10-13-78 

PG emergency call sheets for SPRO sites MM-81 

a TV _ 


A. W. Hackberry 

B. Bayou Choctaw 

C. Bryan Mound 

D. Sulphur 

E. Weeks Island 

F. ,St. James 


W. Hackberry telephone list, (emergency & other Nos.) 10-13-78 MM-85 

W. Hackberry fire procedures posted 10-13-78 MM-86 

Emergency signals list, W. Hackberry 10-13-78 MM-87 

PG construction safety plan. West Hackberry, 8-1-78. 10-13-78 MM-83 

PG emergency procedures - hurricane, tornado. W. Hackberry MM-88 

site. 10-13-78 


John Murphy’s draft on emergency preparedness, dtd 
10/10/78. 10/14/78 


MM-123 
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M/i\Av''-EMEN’T 


Management review - lines of inquiry 

Management review ■> lines of enquiry 

DOE Strategic Petrolevim Reserve Project - major cost 
drivers since March 22, 1978 

Handdrawn organization chart-Gerald La Bove, Exhibit A 

PG, N.O. Review Team Report on W. Hackberry visit - 
dated 7-31-78 

Transition Plan PG to 0 & M contractor, 7-20-78. 10-4-78 

PG acquisitional charts dated 9-15-78. 10-13-78 


MM-1 MC-20 

MM-13 

MM-30 

MM-57 

MM-42 

MM-71 

MM-91 
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COKSrLTAKT REPORTS 


Letter frcr Leutzinger to White, re: comments on working 
check list. 


MC-29 


Letter from McKenna to White, re: working checklist 


MC-30 


McKenna’s report on PG safety program. 10-13-78 


MM-92 


ORKL metallurgical pictures for report and ORML briefing. 


Leutzinger 's report on (1) loss estimates, (2) Insurance 
summary, and (3) general observations, dated 10/10/78. 
10/21/78 


MM— 127 thru 
141 


Environmental Report by Cece, ECT, dated 10/6/78. 10/21/78 MM-156 


MM-159 
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CONSTRUCTION & JOB SITE PR0CED;*RES 


Expansion execution plan (see manual) MM-24 

Solution Cavern (see manual) MM-25PG 

Emergency procedures to all sites MM-44 

Jobsite procedures - E-11 Electrical Safety Control and Danger MM-51 
Tag System, 8-9-78 

Workover procedures: Well //6 W. Hackberry, letter & records, MM-53 
Louis Records to Carlker, 9-1-78 


PG - Quality Control Procedures (Inspection) manual. MM-63 

Copy of Manual //6 

#6 Well control procedure MC-3 

Construction Plan for SPRO Site MC-5 

West Hackberry workover procedure, DOE Well #6, 8-30-78 MC-9 

SITREP 1 and SITREP 2 MC-34 

Letter to Vic Klrkkyla from Louis Records, re: meeting with MM-34 

Bob Weller, DOE; G. Ford; Nell Van Fossan, Glee, In Laf/La. 

PG Well #6 workover procedures dated 9-1-78 MM-39 

Drilling program final submitted, 11-1-77, Bayou Choctaw Complex MM-47 
Drilling program, W. Hacjberry site, 10-5-77 MM-48 

Operations Manual for Interim fill at W.H. Site. 10-13-78 MM-97 

Drilling program, Bryan Mound MM-98 

Operations Manual for Interim fill at Bayou Choctaw. 10-13-78 MM-99 

Operations Manual for Interim fill at Bryan Mound. 10-13-78 MM-100 

Cavern re-entry procedure, W.H. Well #9A. 10-14-78 MM-114 
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Kevscllpplngs 


1. Lake Charles American Press, 9-28-78 

2. Beaumont Enterprise, 9-29-78 

3. Beaumont Enterprise, 9-28-78 - Oil Dome Fire Damage Less than 

Thought 

4. The Washington Star, 9-22-78 

5. Beaumont Enterprise, 9-28-78-Dome Fire Site Cools 

6. Lake Charles American Press, 9-24-78 

7. Beaumont Sunday Enterprise, 9-24-78 

8. Austin American-Statesman, 9-22-78 

9. Austin Citizen, 9-22-78 

10. Lake Charles American Press, September 26, 1978 Try Scheduled to 

Snuff Oil Fire 

11. Beaumont Enterprise, 9-27-78 

12. Article on Special foam readied to control dome blaze 

13. Lake Charles - Salt dome fire is acid test for firemen 


14. Star, 9-25-78-Effort to Control Oil Fire Fails - MM-14 

15. Newsclipping provided by DeLucca regarding La. Governor’s 

stop order on pressurized dome work (TIMES/PICAYUNE CAPITAL 
BUREAU) date unknown, 10-14-78 - HM-117 

16. Newsclipping Washington Star, "Oil Storage Fire Rages On" 

dtd 9-25-78, 10-15-78 - MM-120 

17. All news releases put out by PI on fire at WH, 10-15-78 
There are 4 releases, A,B,C,D - MM-121 
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References 


1. DOE-5001, DOE - Environment, Safety, and Health Manual 

2. IMD No. 5001 dated September 29, 1977 

3. ERDA Chapter 0502 - Notification, Investigation, and Reporting of 
Occurrences 

4 Petroleum Safety Order* - Drilling and Production, State 
of California, 10/15/78 - MM-124 

5. Mine Safety Orders - State of California, 10/15/78 - MM-125 
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This page Intentionally left blank 



CONTRACTS 


SPRO Contracts — one half of contents for West Hackberry contracts* MC—27 


PC contract. 10-13-78 MM-66 

Pelican contract 10-13-78 MM-67 

Louis Record contract, w/Parson/Gilbane 10-13-78 MM-68 

Gulf Interstate contract. 10-13-78 MM-69 

Gulf Interstate contract amendments 10-13-78 MM-70 

Subcontract Agreement for well drilling program. MM-80 

PG and Louis Records, 7-17-78 10-13-78 


Boots S Coots’ contract with SPRO dated 9/21/78. 10/15/78 MM-118 

Isolated drawings for above contracts, 10/21/78 Mli-146 

Construction drawings for WH-11 bound in red folder - MM-147 

large set, 10/21/78 
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WITNESSES 


1. Classified Witness List for Comnittee 

2. List of Feds and State Officials 

3. List of People on duty 

4. List of Witnesses dated 9/27/78 - MM-7 

5. Federal 'Officials^ State Officials, Contractors, and Mlsc. List 

6. List of In Delivery Vehicles 

7. Gruy Federal, Inc., Witnesses 

8. Response to committee request for data from hospital 
on the late Clarence Simon dtd 10/14/78 - 10/21/78 
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Louis Records. Inc. 

1. Figure 1-Re-Entry Well No. 6C 9-7-68 

2. West Hackberry Workover Frocedure, DOE Well #6, 8-30-78 

3. Dally Drilling Progress Report for 9-12-78 

A. Letter from Records to Mr. Carlker re: Workover Procedure on 
Wells and #11 

5. DOE As-bullt Storage Well 

6. Sequence of Reporting with Respect to Blow Out at WO #6 

7. Gulf Interstate Engineering Co - dated 2/9/78 

8. West Hackberry-Cavern Well No. 6, Before Workover Started 


A-20p 



Williams /Wright 


1. Letter to White from Williams re: enclosing statements from 
witnesses regarding the fire and explosion at Well Pad #6 
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Tam International 


1. Job Report 

2. General Catalog 
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10-16-78 


master file 

1. TraV'i] schedule: Lake Charles - New Orleans - Dallas 

2. Dix to Mazur letter requesting Kim Hoag as SPRO liaison 
with Committee. 

3. #6 Well Control Procedure and Well Head cross section 
signed by Herbert Antle, 9-58-78. 

4. Statement of Ronald S. Ortega, Manager; Benton Casing 
Service, Inc. 

5. SPRO Construction Plan - West Hackberry Site 

6. Interview Shcedule - Wednesday, 9-27-78 

7. White to Graber memo re: Release of #6 Well site for 
clean-up . 

8. Statement of Vernon P. Sanner, Drilling Site Rep., 
Parsons-Gllbane. 

9. Well #6 Workover Procedure; and Pelican Well Service 
daily reports, 9-1-378 thru 9-20-78. 

10. Information sheet on Dallas travel accommodations. 

11. List of phone calls within 5-10 minutes of initial 
explosion; made by Tom Sugden, Parsons-Gllbane. 

12. Pelican Well Service Daily Reports, 9-13-78 thru 9-20-78. 

13. Environmental Assessment Plan and list of Assessment Team 
Members; Sign-in sheet for Rapid Response Team meeting of 
Wednesday, 9-27-78. 

14. 8 sheets from Parson-Gilbane Bulletin Board giving phone 
numbers, emergency procedures, security provision, etc. 

15. Murphy to White Memo re: Interview with Mazur on the 
various SPRO sites. 

16. Cross sections of #6 Well and Well Head. 

17. Chairman White to Committee Members Memo re: delegation 
of authority to Dix. 

18. White to Mazur Letter re: confirmation of Murphy's request 

for information on sites and procedures. 

19. Murphy to White memo re: 9-26-78 Visit to accident site 
by Murphy, Caves and Pam Ickes. 
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20. Management Review/Lines of Inquiry Outline dated 9-27--78. 

21. White to Parsons-Gilbane letter re: making interview 
transcripts available to Parsons-Gilbane. 

22. Xerox Copy of West Hackberry and #6 Well Sites. 

23. Daily Drilling Progress Reports of Louis Records and 
Assocs., Inc., dated September 13 ,15 , 16 , 17 , 18 , & 20, 1978. 

24. Sheet Outlining Responsibilities of Committee Members, 
Consultants, DOE/Dallas and Contractors. 

25. Interview Shecudle — September 26, 27, and 28, 1978, 

26. White to Mazur letter requesting 5 organization charts 
and information. 

27. Listing of 1/1 of the SPRO/W. Hackberry Contracts; Louis 
Records contracts not included. Also Includes hand-written 
list of contractors. 

28. Committee "Working Checklist" dated 9-25-78. 

29. Leutzinger to White Memo re: Comments on "Working Checklist". 

30. McKenna to White Memo re: Comments on "Working Checklist". 

31. Kane and Address list of Committee Members and Consultants. 

32. Safety Policy Manual for West Hackberry, promulgated by 
Parsons-Gilbane . 

33. Construction Safety Plan for West Hackberry, promulgated by 
Parsons-Gilbane . 

34. SITREP (Situation Report) No. 1., dated 9-27-78, 4:00 p.m.; 

is a SPRO report re: (1) Cavern 6 events, (2) Pollution 

Abatement and Control Actions and (3) Site Status. Also, 
SITREP (situation report) No. 2, dated 9-28-78, 4:00 p.m. 
updating 3 items shox^n for SITREP No. 1. 

35. Hand-drawn Organization Chart by Gerald La Bove. 

36. White tc Mazur Memo re: Request for support, i.e. 
transport burned TAM Packer, provide 3 documents. 



APPENDIX rV 

Environmental Damage Report 
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OCT t) 6 1978 


James L. IXwemma, fiASSV 

IBSD: ViUiM X. Dlraetear* EGX 

Robert Cetlin> Aetiag Director^ OSOO 

INCIDEHT il WEST EMXBXSSa, Ik 

BAcaaaaocHD 

On Sept«tb«r 25 tbe SPS0 Pssoject Office requested lay pres«aee st West 
Escfcberxy to esteblisb a sonltorljiig program for activities ralsted to 
the recent fire and ell spill. Ton issued vritten orders to proceed 
famediately to Vest Bathb^rry to support the 8PB0 Project Office. 
Professor Hason Vilsom» WKL, and X arrived in Vest Backberrp during 
the afternoon of Tuesday, S^tsniber 26. 

PISCOSSI08 

Upon arrival at the Vest Backberry site I was assigned tbe task, of 
determining the enviroamenti^ inpaet of the incident. The iaeedlnte 
task vas to draft an SavireoBeetal Assessment Plan afalch vould be 
snltable to: tbe OaHSceae CoBtaander, Bob kbsar; tbe R^^imial Besponse 
Team (BXI); and the various other envlrcasuMtalista (who had gathered 
on-ecene) representing Federal agencies. State ag«icies, and anvariety 
of exurirofSBeatal groi^^ 

Xt took approadaately 24 boors to; draft the planj^present It to tiie 
assenblaga sxtd asaare tiiem that SOB vlll address the situation properly; 
get their blessing; and then get to vork. 

During the period Septenber 26 October 6 approximately 50 dlffereat 
people partleipsted in tbe data gathering effort pTsthe Environmental 
Assessment Team. On Friday, Saturdigr, Sunday, {S^tember 29 ** October 
1) 40 people voxked each day frost 7 AM to 9 PM <^ta inln 8 tha asjmrlty 
of the more Chan iKH) acirotific aasples nhich the prellninaacy 
assessmmat will be based. Twitial saipling was eonqtleted on Oetobeor 5; 
re-sampllmg la recommendad in 3, 6, and 12 wonths so that tha full impact 
nay be coopleteJy described. 
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Jmaa» L. Uvexnum 


- 2 - 


C?IH1(»S 

1« Opinion* *p*e£fie to th* Vest Eaeikbexxy ineldent axe contained in 
agr report to tiia SPB0 Project IJjmagar (see attached) * 

2* If the EXS** for the other 8PB0 sites are as deficient as tha Vast 
EacKbercp SIS, I see nothing hut troabXs for this project and DOl. 
Zhis is especially trae if there is a reettrrwaee of incidents of 
this nature. 

sEaPMoaniziCBs 

1. SecoeAmdations specific to the West Baclcberry incident aul general 
to SPSD are contained in. ny report to the SPBO Project Hsnager 
(sea attached). 

2. That foture 5V cevletai of EIS*s be certain to include conaente 
concerning the edeqoecy of baseline inforaation. 

3* That Z7 be prepared to particlpate/respond to future incidente of 
this natoro. 

Soae photo* and slides are available if you desire a short briefing. 


John H. Ceee 

Dlvlelon of Emriroiuaental 
control Technology 


Attacbaentt 

Cece report to 8PS0 Project Haneger (dated Oct. 3) 


ECT:liniP 

JHCece:Jdf 

10/6/78 
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Department of E^nergy 

Strategic Petroleum Reserve Project Management Office 
900 Commerce Road East 
Mew Orleans^ Louisiana 70123 

October 3, 1978 

’To; SPRO Project Maaiager, New Orleans 

Prom: J.M. Cece^ division of Environmental Control Technology 

Subject: Report of Environiaental Assessment Effort of West Kackberry incide 

BACKGROUND 

On Thursday, September 21, 1978, there was a fire and release of oil at 
the West Hackberry site. On Monday, September 25, 1978, you requested 
assistance in establishing an envrionmental monitoring program for 
activities related to the incident. Professor Mason V/ilson and I arrived ii 
West Hackberry late on Tuesday, September 26. 

DISCUSSION 

Tuesday. 9/26/78 

After our brief discussion with Mr. Jack Wilson you decided to proceed 
with an intensive environmental assessment. The DOE presentation of the 
environmental assessment plan to the RRT that evening indicated that they 
still had reservations about the details of the DOE intentions. 

Wednesday. 9/27/78 

The environmental assessment team, now consisting of State and Federal 
(DOE, EPA, etc.) environmentalists deliberated during the morning to 
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develop the plan in more detail. An afternoon presentation to the re-assembled 
RRT resulted in their estpression of favor for the intended DOE actions. 

Thursday. 9/28/78 

This day Involved all members in preparing ah action plan, gathering 
equipment and sending for additional people, 

Friday, 9/29/78 

Although some miscellaneous environmental data was collected as early 
as Sunday, 9/2k, this was the first day of organized collection of certified 
data. On this day we also responded to a DOE oil spill on Kelso Creek and 
an AMOCO oil spill on Black Lake. 

Saturday. 9/30/73 

Vigorous over sampling of the environment continued. During an afternoon 
brief I eludec to the lack of baseline data; and presented the environmental 
assessment pla.n. I'ou indicated general acceptance of the plan with a definite 
conmitment to proceed with Phases I & II commensurate with the development of 
meaningful scientific data. 

Sunday", lOA/78 

Sampling continued. Don Ifui'phy visited site to assure contractors that 
their expenses will be covered by DOE. Their various proposals will be sub- 
mitted as soon as possible. We continued development of detailed plans for 
the chemistry, biology, meteorology, and hydrology aspects of the program. 

>Ionday. lO/g/78 

Sampling program continues. Received prolininaxy color photographs 
from EG & G overflight of lOA. 
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Tuesday, 10/3/78 


Coji^jleted final arrangements for custody transfer of samples to Dames 

& Moore, Houston. Made final tour of site; departed site. 

OPIHIOMS ; 

1. A very preliminary indicationis that the insult to the environment was 
minimal. 

2. That quick reaction by site personnel and extremely favorable weather 
conditions averted an environmental disaster. 

3 . That baseline environmental information does not exist for the West 
Hackberry site. 

It. That the environmental assessment of this incident will be hampered because; 

a. Baseline environmental informationis not available. 

b. Four (h) differc-nx, cinide oils were stored in the cavern and released 
during the incident. Difficulty is expected in differentiation 
these from oil(s) believed to exist in Black Lake because of other, 
non DOE, Incidents. Additional complications are expected because 
of the partial piTolysis caused by the fire. 

c. The environmental assessment was not begun until 5 days after the 
incident . 

5 . That the cooperation among govt, agencies reached unprecedented height 

during this operation. Your assistance and support were superb and provided 
tho impetus for what we expect to be a successful program. 


A -29 



RECOMTCTiDATIONSi 


!• That the enylronnental assessment outlined in the previously submitted 
plan proceed and only be curtailed for technical reasons. 

2. That the assembled environmental assessment team be given a semi- 
permanent status: 

a. to assist in developing environmental baseline for all SHIO 
sites 4 and 

b. to become f similar with SPRO sites and available for response to 
similar incidents. 

c. to modestly equip a portable trailer for use in baseline prograi 
and immediate response to similar incidents. 

3. That consideration be given to "tagging” DOE oil if it ‘is determined tha 
differentiation from other oils is impossible. 

Reject fully. 



Attachments 
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October 3, 1978 


ATTACHIEIITS TO CECE REPORT 

1, Travel authorization dated Sept, 2$ 

■ 2. Activity log 

3. Environmental Assessment Team Organization (lOA/78) 

It. Environmental Assessment Plan 
(Preliminary - 9/27/78) 

Environmental Assessment Plan 
(Interim - 9/30/78) 

6. Cberaistry Plan - 10 A/78 

7. Biological Survey Work Plan - Sept. /Oct. ^ 1978 

8. Oil Esqpulsion - Accounted for & Burn (9/29/78). 

9. Procedures for establishing (saii 5 )ling) stations 

10. Field log 

11. Record of Chain of Sample Custody 

12. Environmental Assessment Team (names and addresses of participants). 

13. Cece report to Liveman h Mott (10/2/78) 

U. Attendees - RRT mtg. 9/26/78 
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OATE 

REPLY TO 
ATTN OF: 

SUBJECT. 



memorand 


Sej^mber 25, 1 
j/Liverman, DASE^ 

lT to SPRO site in Louisiana to set up monitoring program. 


TO. JOHN CECE, ECT 


You are hereby directed to proceed immediately to West Hackberry 
La for the purpose of supporting the SPRO Project Office in 
setting up a monitoring program for activities related to the 
recent fire. 

because of the urgent departure tonight with our offices being 
closed, you should proceed on your own credit with the knowledge 
that travel orders will be signed to cover you. 


DOr FORM AD-tOA 
(I? /7J 
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J,M. Cece 
Activity Log 


Monday 1 9/25/76 

11:00 a. m. - Alerted by OES and SPRO that ray presence was requested 
ASAP at West Hackberry, LA. 

12:00 - 3:00 p.ra. - IH.scussed situation with various SPRO and OES personnel. 

- Alerted Mason Wilson, Univ. of Rhode Island, who is presently 
under DOE contract conducting oil spill research. 

^:00 p.m.- J.L. Liverman typed and signed emergency orders to proceed 
to West Hackberry, LA. 

8:00 p.ra.- Ecology AucELt, Lake Charles, LA. on scene to take air samples 
(8:00 p.m., 9/2$ - 8:00 a.m., 9/26) 
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Tuesday, 9/26/76 

6:00 a.m. - Baparted Washlrigton 

12:00 p.m. - University of New Orleans brought to scene by EPA 
2:00 p.m. - Arrived Lalce Charles, lA. 
l:;00 p.m. - Arrived Wes't Hackberry, LA. 

5:00 p.m. - Met with Jack VUlson, SPROj requested that an environmental assess- 
ment team be assembled so that damage to environment can be assessed. 
5:30 p.m. - Met with Bob Forrest, EPAj Bob Pavia NOAA, and others to develop 
assessment plan. 

6:00 p.m. - Alerted On-Scene -Coordinator (OSC) Don Mazur, SPR Project Manager, 
that we could perform two types of assessments: 

(1) Scientific, 

(2) Scientific with certified data gathering (able to be used in 
court of law). 

6:30 p.n. - OSC decided to conduct certified scientific assessment. 

- Notified URI data team to proceed to scene 

6:00 p.m. - Presented outline of assessment plan to Regional Response Team (RRT) 
which functions under Natl. Contigency Plan to monitor oil spill 
clean-up, disposal, assessment, etc. 

- RRT not satisfied with outline of planj requested more written 
detail , 

10:00 p.m. - Scheduled meeting of various environmental groups for Wednesday a.ra. 
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Wedne sday i 9/21/7^ 


8:00 a.m. - Met with various environmentalists on-scene to draft environmental 
assessment plan (see attached attendance list). 

- Ilraftedj re -drafted, argued and discussed throughout morning 
2:00 p.m. - Presented plan to RRTj plan accepted byfRRXj they wish to be kept 

informed of changes in the plan and results of assessment. 
lt:00 p.m. - Requested on-scene Dames & Moore personnel to bring in more help 

- Requested clerical assistance from on-site contractor. 

5:00 p.m. - Requested that EG & G scietffic plane fly over site to get updated 
aerial photograph (for mapping purposes) and multi-spectral IR scan 
of entire affected area to assist in determing extent of root and 
oil dispersion downwind." Discussed same with Tim McCreary, EG t G; 
he will check availability of plane and schedule the flight. 
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Thursday* 9/28/78 


- Spent day developing plans for sampling (what type samples, where 
take samples) 

- Gathered people and equipment 

- Established office and procedure for custo<^ transfer of samples 
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Friday, 9/29/73 


7:00 a 


8:30 a 

7:00 p 
10:00 p 

li:00 a 

9:30 a 

1:00 p 
2:00 p 


,m» - Met vd.th envlromental assessment team to discuss data gathering; 

- En^jhasiaed that all data collected was the property of DOS, was to 
he properly witnessed and tagged; 

- Made it very clear that individual entreprenaurs were prohibited 
from collecting their own data for their own future publication; 
prohibited form publishing and/or commenting upon DOE data until 
after DOE data analyzed, interpreted correlated, reviewed, and 
puELished (all team members to participate in this process). 

- Basic philosophy is to over sample in both affected and unaffected 
areas 

- Discussed environmental aspects of oil clean-up operation; advised 
OSC that heavy eqiiip. not be permitted in marsh. 

- Discussed site for ten5>ora:iTr storage of waste materials; advised 
OSC to minimize area of contamination and select storage area near 
area already contaMnated. 

- At this time team consists of approx. 25 people- 

m. - Active sampling begun in critical areas 

n. - All sampling groups returned; began checking and storing samples 
ra. - Secured for night 

m. - DOS oil spilled on Black Lake Bayou (Kelso Creek) at LaBove dock 
(Shell pile) during transfer of sludge oil to barge, 
ra. - Assessment team notified of Kelso Creek spill; investigation begun 
m. - Obtained scientific samples of Kelso Crock spill, 
m. - Informe'd that A^'OCO production platform on Black Lake was leaking 
oil. Obtained sample (s) of the slick and the oil from the lealcing 
tank. 
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Saturday, 9/30/70 


7:00 a.m. - Active sampling continuesj two surveying teams on-scene to log 
location (s) where samples obtainedj 

- Have stressed talcing chemical and biological samples at each station, 
as feasible. 

- Presently utilizing approx. hO people in this effort. 

- Excellent cooperation from all concerned. 

1:00 p.m. - Briefed Don Mazur, SPRO Program Manager, New Orleans, an environ- 
mental effort. Told him that SPRO made serious error by not gath- 
ering baseline info, before project started. Discussed scope of 
environmental effort and obtained his approval to hire contractors 
and proceed with Phases 'I andll for an estimated ^.5 million 

- Assured on-scene scientists and support personnel they will be paid 
for their efforts 

- Requested DOE contracting officer on-scene to connit Govt, to pay- 
workers 

SiOO p.m. - Continued refining chemistry and biology portions of assessment 
plan 

- Sandaling continues 

- Finished for the day; logging samples 

- Established that “Rick" Taylor of Dames & Moore (Houston will be 
Assessment Team Manager (see attached) 
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Monday. 10/2/78 


8:00 a.ia. - Sampling program continues with approx. 30 people involved. 

Daily operations turned over to ’’Rick” Taylor; Dames & I'foore 
10:00 a. in. - Received preliminary photos from EG & G overflight of lOA. 

Put photos as mosaic to be able to pinpoint locations of sample 
stations. IR photographs being analyzed; results will be sent 
to D.C. 


A-40 



Tuesday 1 10/3/78 


8:00 a.jn> - Some scientific samples transferred via custody receipt to 
Barnes Sc Moore, Houston. Sandies* are to be inventoried, 
cataloged, and plotted on map(s). Saigjles will be divided 
into high, medium, and low categories. High priority samples 
vdll be analyzed and interpreted as soon as possible to 
determine preliminary extent of inqjact. 

5:00 p.m. “ ^fede final tour of site. Piled this report, and departed the 
site 
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ENVIRONMENTAL ASSESSMENT TEAM 
VEST MACKBERRT INDIiaiT 



lOA/78 

JMC 








Kiiv j uoMK TAL ASjiiir.SMKirr 
WKST IIACKr.LliKV, LA. 




OnJKCTTVLS 




A. WllKUIi: IS Tllli'DOi; OTL 


B. ASSESS DAMAGE 


A. Water 

B. Marsh 

C. Inland 


GENERAL: 


1. Examine botli affected' and innffcctcd area 

2. Document as possible, the enviromental status 
before the incident. 

3. Interview nearby residents to be DOE tasks. 

4. Include on-site damage, injuries, deaths, as 
part of assessment. 

5. Socio-Economic Impact 

A. Lost recreational benefits 

B. Lost commercial production 
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ASSCSSIICHT TEAM 


9 - 27-78 


1. MATER 

Grid netv/ork; precise locations 

Surface Distribution of hydrocarbons 

Water Column (PrimarHy sediments) 

Sediment 


Marine Organisms as possible near s-ampling stations 

Affected and unaffected areas 

"Tight" sampling near run off points 

Hydrology model? — recommend hydrology made not be 

developed 

Repeated sampling as F (time) 

Impact of higher forms of life 
(e.g. muskrats* birds, shrimp, crab, barnacles) 

Wind movement of surface water’ 

Downwind water fallout (see INLAND section) 


Note: Unaffected aj.ca (mostly likely nortliwest area of 
Black Lake) 
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assessment team 


9-27-78 


2. MARSH 

Affected marsh area is relatively small 

1 mile X 200'-300 yards 

Grid, netwrok; semi-precise locationjs 

Surface 
Water- Column 
Sediment 

Marine organisms - - - Plants 

Determine affected and unaffected (area IR Photo) 

Terrestrial organisms (Plants and Animals) 

Terrestrial samples (2 MM, 2CH) soil 

Repeated sampling- F (Time) 

IE the marsh is burned: 

(Sample before) 

(Sample after) 

Extent of presence of oil 

Stake out piece of land and monitor as F (Time) 

Usage by migratory waterf ov/1 /bi rds ? (appears very lo\/ 
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ASSCSSnCHT TEAM 


9-27-78 


1. WATER 

Grid ndtwork; precise locations 

Surface Distribution of hydrocarbons 

Water Column (Primarily sediments) 

Sediment 


Marine Organisms as possible near s-ajiipling stations 

Affected and unaffected areas 

“Tight" sampling near run off points 

Hydrology model? — recommend hydrology made not be 

developed 

Repeated sampling as F (time) 

Impact of higher forms of life 
(e.g. muskrats, birds, shrimp, crab, barnacles) 

Wind movement of surface water’ 

Dovv-Rwind water fallout (see INtAND section) 


Note: Unaffected ai.ca (mostly likely northwest area of 
Black Lake) 
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ASSCSSMCNT TEAM 


9-27-78 


2. HARSH 

Affected marsh area is relatively small 

1 mile X 200-300 yards 

Grid netwrok; semi-precise location;5 

Surface 
V/ater • Column 
Sediment 

Marine organisms - - - Plants 

Determine affected and unaffected (area IR Photo) 

Terrestrial organisms (Plants and Animals) 

Terrestrial samples (2 HH, 2CM) soil 

Repeated sampling- F (Time) 

If the marsh is burned: 

(Sample before) 

(Sample after) 

Extent of presence of oil 

Stake out piece of land and monitor as F (Time) 

Usage by migratory waterfowl /bi rds’ (appears very lo\/ 
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ASSESSMEHT TEAM 


9-27-78 


3. IHLAtID (Plume) 

(Affected vs unaffected areas). 

Map extent of- fallout 
(oil Extent) 

(soot extent) 

Grid samplincj as F (Time) 

Affect on terrestri.al life 
(Cows affected) 

(Milk affected) 

Lake area (downwind) 

(Same as for water) 

Terrestrial life- 
(Plant life) 

(Domestic animals) 

Farins/vegetabl e downwind 

Physical effect 
(Soot on cars) 

(oil on cars) 
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9/30/70 


ENVIRONMENTAL ASSESSffillT HAIT 
WEST HACKBERRY, LA. 


Reference; Environmental Assessment Flan 
(Preliminary) dated 9/27/78. 

OBJECTIVES 



A. Determine geographical area covered by DOE effluent. 


B. Assess Environmental impact caused by DOB effluent. 

1. Water 

2. Marsh 

3. Inland (plume fallout) 


GENERAL 

A. Document, as possible, the environmental status before 
the incident. 

B. Determine acute and chronic in^pact upon the environment. 

C. Include 

1* On-site environmental impact, injuries, death. 

2. Lost recreational benefits and commercial 
production. 

D. Re-sample 0 at 3, 6, and 12 months. 

(Consider results of initial and subsequent samples to 
determine extent of analyses). 
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PIIASE 


PHASE 


_I (months 0-6) 

1. Vlgofotts chemical and biological sampling (over sanpling) 
of water, marsh and terrestrial (plnme fallout) areas. 
Heteorloglcal and geological sampling as needed and as 
opportunities permit. (Estimate 14i0 sanples: 200 
chemical, 200 biological, 20 meteorlogloal) 

2. Establish viability of chemical analyses in both qualitative 
and quantitative separation of 3XJE oil from other sources. 

3» Analyze approximately 80^ of samples obtained (336 analyses 

@ $3000. “ $1,000K) (Replicate 10^ of samples, $100K). 

4. Publish preliminary assessment 

Collate and interpret data 
Publish report (month 10-12) 

II (months 3-6) 

1. Re-sample at those stations indicated appropriate by 
preliminary results from Phase I. (Estimate 320 samples; 
l60 chemical, 160 biological, no meteorological) 

2. Analyze and Interpret approximately 80^ of Phase II samples 
(130 samples ® #3000 = $780K) (Replicate 10^ of samples 

» $78K) 

3» Reporting 

A» Prepare available interpreted' data for preliminary assess- 
ment. 

B. Prepare remaining interpreted data for final assessment. 
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PHASE III '(months 6-9) 

!• RQ-san^le at those stations Indicated by prellninaiy results 
from Phase II. (Estimate 200 samples: 100 chemical, 100 
biological) 

,2. Analyze approximately 80^ of these samples (l60 samples 
@ $3000 •» $J480K) (Replicate 10^ of saJ5)les $1:8K) 

3« Reporting 

•a. Prepare correlation of chemical and biological data, 
b. Prepare correlation of past samples as function of time. 

PHASE IV (months 12 - 15)' 

ly Re-sajiple, as before (estimate l60 samples j 80 chemical, 

80 biological) 

2. Analyze and interpret samples (120 sarples Q $3000 = $360K) 
(Replicate 10^ of samples = $36K) 

3. Reporting 

a. Correlate chemical and biological data. 

b. Correlate w/previous interpreted data. 
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PHASE V 

a. 


‘ 2 , 

3 . 

U- 


(months 12 - l6) 

Overall correlation, interpretation and review of findings 
by environmental assessment team. 

Overall review within DOB. 

Overall review by other involved agencies. 

Publish final report. 
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EHVIRONMaiTAL ASSESS>IDIT PUN 


MONTHS! 0 2 . li 6 8 10 12 1U 16 

PHASE 1 “ “ Rh 

/ 

/ 

/ 

PHASE II I0J 1- • 

PHASE III 1 

PHASE IV 1^, 

PHASE V , , ^ 

indicates data collection periods 
R Indicates formal report 
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chemistry plan 


Objective I 1) distinguish between DOE oil in the environment and South la, 
crude 

attempt to quantitate amount of DOE oil in sample 
3) attempt environmental assessment 


SAHPUHG 


a) take area* - liO-^O stations in grid network across lake from fire site 

b) marsh and affected, area - grid network in affected area 

c) ‘down wind - selected sample site near roads or in accesable water area 

d) sample l^pe 

1) sediment 

2) water 

3) biota 
It) air 

5) foliage 

6) DOE & South Da. crude oil 

7) surface slicks 

8) foaxas 

miYTICAL TECKHIQPES 

a) GC & GCH3 

a) extract samples and fractionate into hexane 30^ CH 2 CI 2 
in hexane and CH-jOH fractions 

b) analyze hexane and 30Jo CH 2 CI 2 in hexane fracticda using 
high resolutions glass capillary GO techniques 

c) select certain samples for GC^S analysis 

d) examine and interpret data 

1 ) establish high resolutions glass capillary GO pat- 
terns for hexane and 30 % CH 2 CI 2 in hexane fraction 

2 ) identify majority of components in these fractions 
3/ identify components unique to DOE oil 

lx) search for these components in environmental samples 
$) apply cluster analysis to data 

6) display data in 3D plotting format 

7) observe affects of weathering on DOE and South La, 
crude oil 

8) apply ’’other” parameter such as homotoguo distribution 
plots, etc. to identify DOE oil in environmental samples 

b) IR Analysis 

c) Trace Metal Analysis 
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coRRounNonm 


Data aiid Interpreted results will be cor:piled at meeting between participa- 
ting scientist, CBO will write report for DOE on final evaluation of these 
analysis. 
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e:.tiro!:22:::tal asszssizht studx 

K)3 V/ZST liAC-IEEPJlY PROJECT, LOUISIANA 
S2PT./0CT. 1978 

BIOLOGIC/i SURVEY l/OIiK PLAJJ 


I 03JSCTIV5S 

A. To d 2 li\'i&tej in conjunction tvith chenical analysis, the extent of 
DOS oil contardnation in three generil habitats adjacent to. the oil 
spin and fire plurae. 

B. To characterise each habitat as to* the connvmity tjnses present. 

C. To nonitor over ttne’ho'rf the habitats in areas affected by theTJil 
spill and fire flune nay change viith reference to siiailar unaffected 
areas. 

n UORK PLAl? 


A. Sarplir_g vlll be conducted in three r*ajor habitats including: 


(1) 

Lake 




a) Pelagic 




b) Benthos 

(irifaurial, epi 

f aunol ) 

(2) 

Earsh 




a) Plants 




b) Benthos 

(infaiutal, epi 

f aunol ) 

(3) 

Terrestrial 




a) Plants 




b) Soil (i 

rfaunal, epi fauripl) 


B. Black La!:e Sanoling 


( 1 ) 


Pelagic 

a) Sarpling for PBC in tissues will be carried out in three areas, 
using gill nets: 


i) 

iii) 


Control area upiJind fron spill. 

Arra offshore and adjacent to t-.e still 
Co..:.o:' a ca doun-.lnd fron spill 


Site San’^'les 
1 
£ 

1 


b) K^otographs of gill net catches to illustrate size classes 
of fish. 


(2) 3e.tthic 



ar^Es: 


• iii bo c./ni*octcQ ut,i::g a 


.llni-?onar grab in t:j‘cs 
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Snrple Ko . 

Sites G. abs 

i) Control area \ipi\ind 2 8 

ii) Offshore, adjacent to spill li l6 

iil) Control area dovrmdnd fron ^ill 2 8 


b) Aj. each sanple site, four replicate sanples vri.ll be taken 
i) Three sanples for habitat quantification 

. li) One sanple for ?HC analysis 

c) One seived sanple vri.ll be saved for grain sis’e distribution 
analysis . 


C. Ifarsh Sampling 


(l) lov: l^arsh - generally defined as that narsh zone contiguous 
va.th open la!:e areas and characterized by shallow vater irith 
either dense even cover of energent • vegetation (unbroken narsh) 
or scattered snail hannocks of vegetation (broken narsh). 

a) Use grid systen, selecting areas in the broken narsh (offshore) 
-and unbroken narsh areas for detailed analysis, V£.thin each 
selected grid, sanples i"!!! be selected rar.donlj' for benthic 
sarroling of epi-and infaunal nacroorganisr.s and srorface plants. 
Saroples vrill be collected in three najor areas: 


Sanole 

Sites 


M Vii 


i) In unbroken and broken r.arsh up'.rijid 


of spill 

h 

16 

ii) In vuibioken and broken narsh adjacent 



to spill 

9 

36 

iii) In unbroken and broken narsh do'-rnurind 



of.-spill 

h 

16 

») A total of 72 1/1 square neter (IC on i-:cp) 

SSL:r'.cs 

A’d.Xi be 


collected. 

c) In each grid sarnleii h l/h square nster (10 cn deep) sanples 
\ri.ll be talien per grid: 


i) Three sanples for quantification 
ii) One sanple for xissue analj-sis (?H0) 

d) Qualitative descriptions of each area sarpled will be taken. 

e) i/ater sanples for BOD and COD detorninations uri.ll be collected. 
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(2) I'!ifh Jlarsh - ccnorally dofiracd as that nar^h area cxistinc between 
the lo\; r.arsh and terrestrial zones and characterized by dense 
vecetation in shallow water or areas intemittcntly flooded during 
tidal cycles. 

a) Ssnples vdll be collected by running transects through the narsh. 
quarter square nstcr sar.ples (li)^lQ cm deep, vdll bo obtained 
on both sides of a transect line, IfO neters long, at selected 
inte:'vals: 



Ko.Sarple 

Total 


Sites 

l/h 

i) UpA.>ind 

3 

72 

ii) Adjacent 

6 

2h 

iii) Downvdnd 

3 

12 


D. Terrestrial Sanroling 


. 6l) Sainpling will be conducted using transects continuing the sane 
-lines begun in the high narsh. 

'Three areas ^Till be sampled: 

Sanple No. of l/h 

Sites ( lO cn deep) 


a) Up-.dnd control It 

b) AciJacent inland areas 
to the spill, in line 
■jr/snohe plur.e 

c) Ibv.Tiwind control li 


16 

16 

16 


C&) Sanpling \rill also be conducted in vooded uplands, pastures and 
prairie . areas. Analysis Ad.ll include quarter square neter sar.ples 
(li), 10 cn deep, on each side of the transect at selected intervals. 


t3) 


At sites v’hsre collection i.'as done for chsnical ar.alysi 
description of vegetation tj’pes and a characterization 
Adll be performed. In addition, at selected locations 
sites, snail narnpl traps idll be set to obtain tissue 
for chenical analysis. 


s, a 

of land use 
at these 
Epwples 
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3» Physical/Chenical Ileasurcnents 

(l) KeasurGn2r)ts i-fill prL’'.arily be obtained by resident project 
environnental personnel. 



\Iator 

LaZ-te 

Marsh Terrestrial 


Colvmn 

Ssdinent 

Sedinent Soil 

a) It^drography 




b) Teijperature 


* 

* 

c) Salinity 




d) pH 

* 

* 

* ^ 

e) DO 

f) Kedox 

* 
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ntocsjyjitKs for kstablisiiihg stattoiis 


Please follow tho following procedures for labeling stations 


2 - 30 - C 

statoon day established by 
nuiiiber chemical 

sample 

If a biology group sanplcs* afterward at the chpnistiy station^ i*etain the 
original C ajid add a B, then we'll know that both biological and chemical 
samples were obtained at the same site, 
and the station should read as 


2 - 30 - C B 

Please follow this sequence, reversing the sequence \riLll lead to erroneous 
labeling. If the biology group should establish a station, then it should 
be 

2 - 30 - B 

which should be a conpeltely different station than 2 - 30 - C. If you 
sample at a station established in a previous day use the date on which it 
was established and not the current date. The date the sanplfe is token appears 
elsevrhcre on the card. 

SAMPLE i;iP[BE?.5ING 

If you take a number of different samples at the same stations and wish 
to designate them; Jlrst, use the number on the tog as follows: 

1^7 _3 

tag number Biological 

number three Analysis 

sample 

Do not use a tag for more than one sample. 

REMIKDER ; Your cooperation in recording your visual observations for the 
.duy are cxtrencly useful in recreating a conpositc description 
of the spill. 
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lAJ^AiJLun iJLUJfi BX IN TJlHE DATE GUT TIKE DATE NATION 


SAlU’tE HO. 


lOCATIOII OF SAliPLE_ 
DATE__ 


DBSCRIPTIOH of SA2IPLE_ 


l!/u’G OF SAITLER 


WITNESS TO TAKING SA:!PLS_ 
RRESSRVATiVE 


transfer ai^d storage 


THE 


TIE S/JIFLE WAS TAKEN. 


TO BE SENT TO 


SAOTLS RECEIVED BY 


SAITLE PJSCEIVED FROIl 


a\TB 


TIl-E 


PURPOSE OF TRAIISFER 


SAIIPLB RECEIVED BY 


SAITLE RECEIVED FROM 


n/iTE 


THE 


PURPOSE OF TR-EISFES 


SAfTi:-: PECEIv'EE BY 

S.WTLE RECEIVED FROM 


DATE 


TIi: 


RTRPC3E OF T?JE:SFER 


SANi'IE RECEIVED BY 

SAJIPLE PECEITED FROM 


DAT- 


TIM 


PIT.IPCSE OF TPJvMSl’ER 


DIGPATCN OF SVLPIE 

DATE OBTAINED TIME 03TAE;ED_ 

SOURCE^ 

DATE DISPATCIKD TIME DISPATCIED 

IGOTHOD SHIPPED 


ANALYSIS 



EliVIROl^lIEIITAL ASSESSMENT TEAM 


K^SS. 

BUSI14ESS TELEPHONE 

BUSINESS ADDRESS 

John Ccce 

DOE 

310-353-51^86 

DIV. OP ENVIROJIMENTAL CONTROL 
TECHNOLOGY 

MAILROON E-201 

U.S. DEPT. OP ENERGY 
WASHINGTON, D.C. 205145 

Mason P. Ifllson, Jr., Director 
UHIVEEISITY OF RHOIE ISLAND 

liOl-792-2330 

CENTER FOR ENERGY STUDIES 
WALES HALL 

UNIVERSITY OF RHODE ISLAND 
KINGSTON, RHODE ISLAND 02881 

Mark Ahaiadjian • 

UNITORSITI OF HHODS ISLAND 

liOl- 792-2369 

DEPT. OF CHEMISTRY 

UNIVERSITY OF RHODE ISLAND 
KINGSTON, RHODE ISLAND 02881 

Gina Garofalo 

DJJIVERSITY OF RHODE ISLAND 

I 1 OI- 792 - 2 U 8 I 

ii01-783-230lt 

231 WOOK'IARD HAIL 

U1^IVERSITY OF RHODE ISUUID 
KINGSTON, RHODE ISLAND 02881 

Chris Ordzie 

milVERSITY OF RHODE ISLAND 

Alex Pszenny 

UllIVERSITI OF RHODE ISLAND 

lt01-792-2li8l 

li01-783-230ii 

1i01-.792-6256 

DEPT. PLANT PATHw& ENTOMOLOGY 
UNIVERSITY OF RHODE ISLAND 
KINGSTON, RHODE ISLAND 02681 
BOX I 48 

GRAD. SCHOOL OF OCEAlJOGRAPHr 
UNIVERSITY OF RHODE ISLAND 
KD^GSTOK, RHODE ISLAJID 02881 

Chris Brown 

raiVERSITX OF PPI0D3 ISLAND 

1401-792-2369 

DEPT. OF CHEMISTRY 

UNIVERSITY OP RHODE ISLAND 
KINGSTON, RHODE ISLAI 4 D 02881 

Patricia I^’nch 

UKr^SRSITI OF RHODE ISLAIID 

liOl- 792-2369 

DEPT. OF CHEMISTRY 

UNIVERSITY OF RHODE ISLAJID 
KINGSTON, RIIODS ISLAND 02881 

Mark Boudreanx 

DAMES ^’^D MOORE 

318 - 862 -I 47 O 6 

WH-SITE 

Mary Kutac 

DAJSS A.'(D MOORE 

^Oi4-733-5lla 

800 COJniERCE ROAD IffiST 

NEW ORLEANS, LA. 70183 

Rick Taylor 

DAIES A:;D MOORE 

713-688-l45ia 

2020 NORTH LOOP VEST 

HOUSTON, TEXAS 77018 

Robert E. Cox 

PARSOI.'S-GILBANE 

50l4-733-511a 

800 COVCERCE ROAD VEST 

P.O. BOX 23702 

NEV< ORLEAIIS, LA. 70183 

Glenn A. Killer 

PAJlSON-GILBAlffi 

50l4-733-5lla 

TilH-SITE Sc 

800 C01UERC5 ROAD VEST 

P.O, BOX 23702 

NE’.'J ORLEANS, LA. 70103 
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NAME 


BUSDESSS TELEPHONE 


BUSINESS ADERESS 


Bob Forrest 

EPA 

211i-767-2720 

FTS 729-2720 

EPA REGION VI, 1st. INTI^ATL. 
BLDG. 

1201 ELM 

DALLAS, TX 75270 

John Laseter 

UNIVERSITY OF NE17 ORLEANS 

501»-283-061j9 

CEITTEH FOR BIOORGAHIC STUDIES 
UNIV. OF ira OPJEANS 

LAKEIRONT 

NEl'f ORLEANS, LA. 70122 

9 

ffll91S§iB OF KEIV ORLEANS 

90li-283-061i5 

CENTER FOR BIOORGANIC STUDIES 
UNIV. OP NEl'/ ORLEANS 

LAKEFRONT 

HEW ORLEANS, LA. 70122 

•Charles Steele 

UNIVERSITY OF NSlf ORLEAIJS 

50lt-283-06ii5 

CENTER FOR BIO-ORGJUIIC STUDIES 
UNIV. OP NE;^ ORLEAI'IS 

LAKEFRONT 

NEl-/ ORLEANS, LA. 70122 

Patrick Renele 

UNIVERSITY OF NEW ORLSAl-JS 

50]+-283-06ii9 

CEITTER FOR BIO-ORGANIC STUDIES 
UNIV. OF NEW ORLEANS 

LAKEFRONT 

mi OHLSAi.’S, LA. 70122 

Jin Martin 

RET, U.S. CORPS OF SiroUfSERS 

50li-865-n21 

1®; ORLEANS, LA. 

Robert Pavla 

NOAA/MSSA 

601-688-3333 

NOAA/ERL/IESA 

HSTL STATION, MS 39529 

Larry D. Racca 

LA. STREAM CONTROL COiaGSSIOH 

3l8-i;36-3661 

LA. STREAM CONTROL C0:2:iSSI0N 
1213 N. LAKESHORS DR. 

LA}CE CHARLES, LA. 7 O 6 OI 

Jake Valentine 

U.S. FISH & WILDLIFE SERVICES 


LAFAIETT3, LA. 

John R. VJalther 

U.S. PISH & WELDLIFE SERVICES 

318 - 762 -5135 

MANAGER, SABINE VJILDLIFB RETUC 

Charles ^'Jhite 

LA. DEPT. OF UILDLIIE 

3l8-it56-366l 

1213 N. LAJCESKORE DR. 

LAKE CHARLES, LA. 7 O 6 OI 

Geoffrey Scott 

803-559-0372 

EPA-GULF BPEE2E ERL, 

BEARS BLUFF FIELD STA . 

P.O. BOX 368 

joint's ISLAND, S.C. 291^55 

A1 Smith 

713-688-l;5la 

2020 N. LOOP VEST 
H0UST0N,1’EZAS 77018 

Jim Salinas 
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October 2, 1978 


To: 

From: 


James L. Liverman, DASEV (Geimantown) 
William E. Mott, Dir^ctpr, EOT 
J.M. Cece, EOT 



WEST HACatBERRY DTOIDENT 


At SPEO request ha.ve: 

1. Assembled environmental assessment team to assess environmental im- 
pact of West Hackberry 'incident. 

2. Developed environmental assessment plan (with NOAA and EPA input) to 
determine acute and chronic inqpact of incident. 


opinions: Environmental assessment will be hampered because: 

1. Baseline environmental information not aveilnblf. 

2. Four (it) different crude oils were 5to:''>d in cavr-rn and ri li-ared 
during the incident. Difficulty is cyp'-'cLc J in difi’c n nti-il ii.r 
these from oil(s) believed to exist in iJl.ivk Lal.c fjon ol'.--' , nun 
DOS, incidents. 

3. Environmental assessment not begun until days nrt'-i' ineid'nt. 


5PR0 further requests approximately 10^ of wj time for ii'of lunlJ 

to monitor completion of assessment. 

Excellent cooperation obtained from exist.ing contra •tors , I>Jw jr-: .‘.onri'- 1 
and site contractors. Program proceeding v'cll. 

Expect to return to office Thursday, October 19 jT. Will file 
report at that time. 


cc: SPRO Project Office, Now Orleans 



APPENDIX V 


Medical Data 
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UKATH SU:iI\R\' 


Dal-o: 9-21-78 


Pa }'0 1 


This iwtlnnt was involved In a burn innidonC on an oil rijj appro'timaLply 3:30 
today, lie was broup.lit to llio liospital in LO-f C’lnrlos, bouiniino and tioated 
nciitaly and when lie was Lhunp.hL to be stabiliaod hi: w.ic tiTijinif erred to llv Burn 
Unit af Lhti Baton Uou^e Oeuer.il Hospital vr.i hoLfeoptor. On arrival to tlic Burn 

Unit oF the Baton Rniye Oom'ral Hospital Llie patietr" li.td very little urine output 

and one found to Iwve approximal ly (j^'K total hums with approKii.iatel y 352 of 
this bcins full tUicbiuss. The patient hail full Ihirlncns burns of both upper 
extronit Les from just below the ax i 1 1 i aad the thd to id proi'ilnonce to the 
fingertips bilaterally. Tiimedi.ito escharol e lie J '..ere porforn;.! o.i these 
ext rciTii tins with pouti.ij; of tiic mnsoles an>l ffis* ie'.j-'X" v.is p-M I'.irtied in KOine 

areas. This did not sce.ii to n. I f eve the ifeheua of Lh • tiap.ei'’. hut a., 

prerlunsly stated the finj'ors and hands hid full lliielne.s bni ns. hseh irot o iiies 
were, bein.s pLanned for LndividiuiL fin,'ers c'n,l thin tls li.inrt. Atlention 'm*' 
tur.'.cd to the fact tliat the p.’LLeiit h nl circu.Aoral .nui cireii.'n sil bn ns, 
hin ever, ha wau i.xch.ineiae quiie i.oll, i.MS liriil .i ’ a’lle to < u v r‘e. Ai li r Lai 
blood 3 ar"s obtafaeil ,ind Lne pat:c-”i hid n iM ' (,i Jii<. [,c • m .u ol the 

c' Tcuaor.'il and circn'in.is il Imres and .lie f u’ I ['li.d • luir.... of i li<' i.ne, i1 I’as 

cleeiin' to Litnl, ’L? ili.'s pai 1< at h/*feri fiijM ». n i ol lie* ■■ .ol ir\i>'/'il 

.stre-’i-ero ' -'i-ie !. Vne piliis’L '.ms al i - .dc-d to h- lu'ii'i ih. n 's.i.' isier ■« 

and 'lib att*.. j'L I ->■' this I'ne i .>1 ii"ii vr i ; i . d . i .) , i i i ■ .i , * .■ o i 1 v tier 1 i r 

h„ ambl'd a^'d att e .jitr. ,ii j e , e.i itrit ' , \ .c i e.u >• u' . 'i ■ i 'n • f ■> ' ^ n . 

pCi f I itc I du ’* i , I he r.*si’> I ; ' , 1 I (111 .’I id 1 i 1 1 'P I ' u M i < le i . i 1 1 i nu ' . 

adi'i ii.itcred. 


DC/s!- 

9-22-7S/9-25-7H 

cc 


I I 

' I 

I I 




DOaALO 


..JJ 


H.D. 


cp'j;icK, 


H.IJ. 
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baton rouge general hospital 

Baton Rouge, Louisiana 


SBION, CLAKENCK 
Admitted: 9/21/78 
Dr. D. R. Cowick 


XX _ History & Phyacal 
Ox>erative Report 


Date 


9/21/78 


Admitting Summary 
Discharge Summary 


Consultation 
Other (Specify) 


Page No.— 


PLEASE SEE THE DEATH SUMtlARY EOR ADEQUATE 

HISTORY & PHYSICAL EXAMINATION. 


DONALD R. COWICK, M.D. 

DRCtmps 
DD; 10/13/78 
DT; 10/17/78 
cc: Dr. Cowick 


NS-124 

7/74 
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108 FIRST 
DR COWICK 
BARBARA C 


CLAKtfllE 
ABBEV 1 LI 


f’C, 

W I 






=ORM No. NS-104 


EVERY ENTRY IS TO BE SIGNED 
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APPENDIX VI 


Analysis & Estimates of Losses 
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Factory Mutual Engineering 


1151 Boston-Providence Turnpike 
Norwood, Massachusetts 02062 
Telephone (617) 762-4300 
Telex 92-4415 


October 17, 1978 


Dr. Philip C. White, Chairman 
Accident Investigating 'Commi ttee 


Re: DOE/SPRO - W. Hackberry, La Site 

Blowout/Fire - 21 Sept. 1978 - Cavern/Wellhead #6 


Dr. White, 

Attached are summaries, developed from the onsite visit during the 
week of 24 September 1978, as you requested: 

. Incident Loss Cost Estimate. 

. Site Insurance Summary. 

. General Observations re Risk Management and Hazard Loss Control. 

I briefly explored, via various insurance sources, your query re loss 
experience (fire and extended coverage) for workover rigs vs. drilling 
rigs in the oil industry. Consensus indicates little difference between 
the two modes, over the long-term. 

Regards , 


R. W. Leutziner 
Staff Engineer 
Engineering Division - M.O. 

RL/bmw 

Attachments 




cc: Dr. P. C. White w/Att. 

W. W. Maybee, Fire Prot. Engr. - DOE, Wash. Office (Hdqrs.) w/Att. 
H. L. Bryant, FMEA - Norwood w/Att. 

N. S. Parks, FMEA - Norwood w/Att. 

R. W. L. w/Att. 
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R.W. Leutzinger 


DQE/SPRO - W. H21CKBERRY, LA SITE 
Blowout/Pire - 21 September 1978 - Cavem/Wellhead #6 


LOSS GOST ESTIMATE (SUMMARY)* 


1. Onsite Property Damage 

2. Onsite Eire Control, Debris Removal, Cleanup 

3. Onslte/Offslte Environmental Control 

4. Operations Interruption 

5. Onsite Personnel & Offsite (Third-Party) Liabilities 


TOTAL $12,000,000 


*See Pages 2-5, for greater detail of cost estimates. 


$3,300,000 

2.300.000 

4.200.000 
900,000 

1.300.000 


A-74 



Page 2 of 5 


1. ONSITE PROPERTY DAMAGE 

A. Destroyed By Fire, Negligible Salvage. 

Workover Rig #11, owned by Pelican 

- Kabot, 102 ft. derrick, 210 k lb. 
hook load capacity. 

Major vehicvilar support equipment 

- Odell Vinson/dragline 

- BJ Hughes/pump truck, 2-tank trucks 

- Big C3iief Vacuun/mud tank truck 

Auxilieury operating apparatus 

- wellhead, blowout preventers, hydril, 

HCR vaiLves & choke, spider, slips, tongs, 
elevators, drill bits & collars, openers, 
shoes, teun packer 320 

- 3500 ft. PH-6 2-" tubing, 11 jnts 4>s" hvy, pi^, 

loo jnts 4^" ® drill pipe, 3400 ft. isd" piP®» 

2400 ft. 16" pipe, mlsc. hoses (2" & 4") ® 220 

- mud storage, 2-1000 gal water storage tanks & pump, 

5000 gal diesel fuel storage tank, deck boards 
storage 180 

- field office (2-house trailers) & contents, 

2 pickup trucks & 3 antes (employee owned) 80 


B. Fire Exposure Damage, Repairable 

Drill rig, at Wellhead #6A, owned by Cactus 500 

- National Draw-works "7-11", 142 ft. derrick, 

650 k lb. 

hook load capacity. 

C. Crude oil loss (burned % non-recoverable - 20 k bbl) 300 


$ k 

1,200 

500 


TOTAL $3,300,000 
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2. ONSITE PIPE OONTBDL, DEBRIS REMOVAL r CLEANUP 
(Ex Environmental Control) 

A. Fire Control 

InitieJ. response/7~volunteer conpanies (9/21-9/26) , 
includes apparatus damage during fire 

Retained fire control standby (9/27-10/3) 

Boots & Coots, Inc. (Wild well control specialists) 

Foam supplies (22 k gal. XL-3, 12 k gal. AFFF) 

Standby ambulances (2), extra security, etc. 

B. Debris Removal, Cleanup 

Extra personnel & equipment rental 

- construction crews (7), draglines (2), dozers (7), 
heavy trucks (8) , equipment trailers (4) , 
back-hoes (2), marsh buggy, winch trucks (2), 
tank trucks (8), pump trucks (2), oil mop, oil 
recovery barges (3), welders (5) 

Dig pit to contain slop oil recovery (18 k cuyd) 

Remove & restore 30 K cuyd oil saturated fill 
@ Wellhead #6 

C. Miscellaneous Support Services 

Extra office equipment/supplies/pcrsonnel/ctc. 
Catering 

Incident investigation groups (ex environmental) 


TOTAL $2 


$ k 


850 


1050 


400 


300,000 
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3. ONSITE/OPPSITE ENVIBDNMENTAL CDOTROL $ k 

Ongoing activities of Regional Response 4,200 

Teams (headed by DOE/Environmental 
Task Porcer including Pederal/State 
Environmental Agencies, US Coast Guard, 

Contract Environmentedists , etc. 

- intensive infield sampling of soot/oil 
fallout effects on water bodies, marshes, 
and sparsely populated land areas (mostly 
greizing and feunn lands) influenced by the 
smoke/oil plume (approx 10-15 miles southwest 
of site). Initial intensity over 3 weeks 
period, with ongoing readouts for 3-6 
months minimum. Includes installation/ 
removal of tenporary dike in Black lake 
to contain spread of existing bank/bottom 
contamination (approx. 1%) . 


TOTAL $4,200,000 
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4. OPERATIONS INTERRETPTION $ k 

Prepurchased oil flow @ 70 k B/D via 
tankers/barges/pipelines into onsite 
caverns interrupted for 12 days (9/22-10/3) . 


^ tanker demurrage 132 

- off-loading barges (7) demurrage 90 

- extra cost to divert incoming oil 

to interim rental storage facilities 

(extra sailing costs, port fees, etc.) 18 

- interim rental storage costs 

(45 days to reabsorb in flow train) 540 

- extra cost to return interim oil storage 120 


TOTAL $900,000 

5. ONSITE PERSONNEL & OFFSITE (THIRD PARTY) LIABILITIES 

A. Onsite Personnel Liabilities 1,000 

Clarence Simon (Age 38) Abbeville, La/ Severe bumn 
(fatal) 

- Toolpusher, Pelican Well Service 

died 8:40 P.M. @ Baton Rouge, La General Houpital 
Bradley Bergeron, New Iberia, La/Sevore buma 
“ Derrick-hand, Pelican Well Service 

Intensive care @ Baton Rouge, La General HoapiLal 
Other minor injuries 

- Irby Hogue , Drilling Supervisor/Louis Rocorfhi 
Assoc., Inc. 

facial cuts (not hospitalized) . 

B. Offsite (Third-Party) Liabilities i0() 

Miscellaneous effects from oil/soot 
fallout in sparsely populated area 
via damages to buildings, equipment, 
grazing/farm lands, domestic animals, etc. 


TOTAL $1,300,000 
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Pg. 1 of 1 

R. W. Leutzinger 


DOE/SPRO - W. HACKBERRY, LA SITE 

Blowout/Fire - 21 Sept. 1978 - Cavern/ Wellhead #6 


SUMMARY OF INSURANCE 

(Via telcon, during week of 2 October 1978, with Art Sidereas and Steve Donley 
of Parsons-Gilbane Insurance Dept., New Orleans and Jimmy Ray of DOE/SPRO 
Contracts Office, New Orleans) . 

PARSONS-GILBANE INSURANCE COVERAGE 
Statutory Workmens Compensation 
Employers Liability to $1M. 

Comprehensive General Liability, incl. Automobile Bodily Liability, 

$1M per occurrence, combined single limit. 

Third-party Liability (ex Automobile), $1M per occurrence, combined 
single limit. 

Third-party Liability (Automobile), $250k per occurrence. 

Excess Cover Umbrella, combined liability to $10M (ex. $1M). 

Definitized Clause of Limited Liability, with Government indemnifying at 
site or in transit. 

PARSONS-GILBANE CONTRACTURAL REQUIREMENTS 
Statutory Workmens Compensation. 

Comprehensive General Liability, as above. 

Third-party Liabilities, as above. 

Excess Cover Umbrella, as above. 

Certificate of Insurance required of all sub -contractors. 

Sub -contractor Clause, holding harmless Parsons-Gilbane. 

nOE/SPRO CONTRACTURAL REQUIREMENTS 

(Drill S Workover Rigs) 

Statutory Workmens Compensation, to $500k limit, all contractor’s 
employees . 

Comprehensive Public Liability, Personal - $1M death/ injury per person. 
Comprehensive Public Liability, Property - $1M. 

Public Liability, Automobile - $100k D/I, ea. person; $300k D/I, ea. accident; 
$100k Property, ea. accident. 

Umbrella Liability (TPL), to $10M (ex. $1M), naming DOE as additional insured. 
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Page 1 of 2 
R.W . Leutizinger 


DQB/SPRO - W. HACKBBRRf, LA SITS 
Blowout/Pire - 21 September 1978 - Cavem/Wellhead #6 


GENERAL OBSERVATIONS xe RISK HANAGEMBNT 
& HAZARD CONTROL 

(Comments are based only on limited involvement in the investigation of the 
subject incident; hence, they do not constitute an in-depth analysis of all facets 
of a risk management/hazard loss control program for the varied operations onsite. 
Comments are not intended to detract from numerous commendable actions taken by 
individueLLs , acting as individuals, several of whom "just happened to be there", 
during the subject incident; rather, they point to a need for a comprehensive pre- 
planned activity program to minimize the hazard risk and limit extent of hazard 
loss potential.) 


1. An intensive risk analysis study of all site opertions should be launched 
toward establishing the DOE desired level of hazard loss control. Then, 
actively develop a clear policy defining the program of management/ 
emergency organization, with one man heading the program, accountable 

to meet the desired level. Clearly one man alone can not control the 
hazard loss exposure of a large crude oil storago/handling facility; but, 
he must be the liaison leader in relating the work of Administration , 

Safety, Security, Engineering, Insurance, Oil Storage, Equiimunt 
Maintenance, Fire Protection, Personnel, Training, Public Relations, etc., 
to loss control goals of the program. A valuable adjunct of the program 
woi^d be a selected group of qualified specialists representing engineering, 
maintenance, firesafety, systems reliability, etc., to review Cor apjiroval 
the safe operations aspects of proposed equipment installations, materials 
selection, drilling and workover operations, pipeline routings, etc. 
Responsibilities, authority and accountabilities should bo clearly assigned 
and understood. The existing apparent environment of divided responsibilities 
seems conducive to safe operations "falling through the cracks." 

2. Supplemental to the foregoing safe operations program, unit operating manuals 
and emergency procedures should be prepared and continually updated to guide 
operators/supervisors in safe conduct as related specifically to site 
operations, a brief review of existing "safety manuals" indicates little 
more than ^assic textbook generalities, valuable for general reference; 
but, not directed to specific unit operations onsite. 


3. ^velopment of a disaster preparedness manual (continually updated) should 
be considered. "What to do", "Who to call for outside assistance", etc., 

_ ° ® equipment, earth-moving equipment, extra 

se^rity forces, public relations, medical facilities, etc. Albeit, disaster- 
^d response to the subject incident was favorable, much was due to coincidental 
tiela contrsetora, «lth heavy e,uipm«.t aad oU 
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4. An inproved wellhead design should be considered carefully. The existing 
unguarded high silhouette is conducive to being broken-off by vehicle 
traffic or flying debris from hurricane or ea^losion. The hanging 

string concept (an apparent hangover from previous brine recovery operations) 
is not the best design for down-hole safety shut-off emergency capability 
(albeit, an annular valve is available, but expensive) . Consider: 

a. Eliminate the hanging string. Multiple entries to each cavern 
lends to adopting "slick-holes" with certain wellheads dedicated 
to only oil and others to only brine/water. 

b. Lower the Xmas-tree silhouette as much as possible and otherwise 
protect frcmi flying debris or vehicular damage. 

c. Provide double-block valves on Xinas-tree wings, in addition to 
the master block. 

d. Provide a down-hole safety valve (storm choke) on each wellhead. 

e. Materials selection should be carefully supervised (e.g. a 150 psig 
flanged fitting noted on Vtellhead #6, mounting a 2000 psig valve). 

f . Consider an impervious material arovind wellheads (the existing 
deep shell is an oil sun^, interfering with prompt spill removcil) . 

g. Provide dikes around wellheads designed to contain maximvim potential 
accidental oil release from cavern. 

h. Eliminate unnecessary congestion arovind wellheads (nonessential 
piping, equipment, employees vehicles, field offices, house 
trailers, etc.) to avoid interference with emergency activities. 

5. Provide adequate fire protection equipment onsite, sufficient for first 
response control, prior to arrival of supplemental outside aid. For exarple, 
fixed fire pumps and firewater distribution piping, with appropriate monitor 
nozzles, hydrants, automatic sprinklers/waterspray at critical buildings/pump 
stations, etc. Also, provide onsite sufficient fire hose, foam supplies, etc., 
to handle first response. 

6. Similarly, provide onsite sufficient oil boom to limit spread of oil spills 
on e:qposed lakes and waterways. (At time of subject incident, there was 
little if any oil boom onsite. A two-hour round-trip was necessary to 
bring in sufficient quantities. Fortunately, a favorable wind direction 
limited early spread on Black Lake) . 

7. A study should be made to assure appropriate onsite safety apparatus (eg., 
apparently there was no combustible gas analyzer onsite for testing the 

incident wellhead area prior to welding on the restoration cap a 

unit was borrowed from a distant refinery) . 
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ABSTRACT 

At the request of the Department of Energy Accident Investigation 
Committee, metallurgical assistance was provided by the Metals and 
Ceramics Division, Oak Ridge National Laboratory In the Investigation 
of part of the wellhead assembly and brine pipe associated with a fire 
at Lake Charles (West Hackberry) , Louisiana. This fire seriously 
disrupted operations at the U.S. Strategic Petroleum Reserve Office 
(SPRO) storage facility. 

The objectives of the examination were (1) to provide information 
concerning the origin of a seeping petroleum leak in the wellhead and 
(2) to assess the condition of the brine casing prior to fire damage. 

A definite leak path through welds in the wellhead was found; another 
leak path through a possible fracture in the casing wall is only 
speculative. The gross attack of the brine pipe was attributed to 
hot corrosion during the fire. Although of course we cannot be certain, 
it is improbable that brine pipe in other regions of the facility is 
as severely damaged as the samples investigated. 
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INTRODUCTION 


Following a fire which seriously disrupted operations at the U.S. 
Strategic Petroleum Reserve Office (SPRO) facility in West Hackberry, 
Louisiana, the Department of Energy (DOE) Accident Investigation 
Committee requested metallurgical studies of selected components. The 
fire had started over No. 6 storage cavity on September 2J , 1978 and 
was not extinguished until September 26. The metallurgical studies 
were (1) investigation of a wellhead seeping leak and (2) investigation 
of the possibility that some of the 0.14-m-diara (5 1/2-in.) brine pipe 
had lost its integrity before the fire as a result of corrosion by 
brine, H 2 S, etc. Selected samples were identified by C5. M. Slaughter, 
Consultant to the Committee on his visit to the SPRO site on September 
28—29, 1978. The samples were delivered to Oak Ridge National 
Laboratory (ORNL) by truck on October 4. 


WELLHEAD INVESTIGATION 

A photograph made at the SPRO site of the wulllu-ad .is-,.-mbl\ .in<l 
upper pipe attachments is shown in Fig. 1. The lower sei l inn nl Llie 
wellhead assembly that was delivered to ORNL is shown in Fi;-. 2. 'lu 
assist in the location of the various are.is th.it were examined and to 
show the wellhead design, a drawing (Fig. 1, l)KNI,-I)W(.-/H- 1 9‘M) ea'. 
prepared of the assembly delivered to ORNL. The 0 . 2't-i;i-d i am (‘i i/.S-m.J 
inner casing (API-155 steel) is shown in .in end view ei tiie lowei 
section of the assembly in Fig. 4. Clearlv evident is tlie n n iiui . ol 
the outer and inner casings that resulted when the I'olliiead a-, 1 , 

shown in Fig. 1, was torn loose 1 roni the below t',roiind ‘.I'l i ion. 

Apparently this action was essential to remove the .l■.■■emhl . 1 lom tin 
immediate vicinity of the fire. Also evident in li;’.*.. 1 ■'* i •• the 
clamp and elastomer gasket around the outer i.ism,'. Ihi>. ti. Id lej.an 
had been Installed in December, 1977 in .111 attem|.t to ..Lop . ,.i>iu.. 

leak. An internal bore weld (Fig. J, Weld A) )oinin,.. tlie nm. i n m-.l 1 am 
(9 5/8-ln.) to the outer jacket is also evident in I'lj',. .'i . Attei paitial 
dissection of the wellhead assembly with .1 h.ind s.iw, ilvi-pi-nei 1 ant 
Inspection of this weld revealed severe craeking and a le.ik pall. .ompl. telv 
through It (Fig. 5). To verify the char*icter ist u s ol ihr lu.il uv.*. wt*Ui, 
wedge-shaped cuts were made through the area whieh h.id shown evideme oi’ 
a leak by the dye-penetrant test. These wedge-.sh.iped sei Lions .ire shown 
in ¥ig. 6. After additional cutting, a metal! ogr.ipliLe spe. linen w.is pre- 
pared or the defect. A photomicrograph showing .i complete .seji.ir.it ion ol 
weld A (see Fig. 3) is presented in Fig. 7, 

ni.^ flame-cut spacer which had been welded between the heavy w.illed 
wellhead and the thinner walled outer casing is shown in Fig. 8. Photo- 
graphs showing end and side views of one of the dissected segments re- 

making this attachment of the spacer 
® ® (fig* 3). Dye-penetrant inspection of the 

nina fig- 3) which attaches the 0.24-m-diam (9 5/8-in.) 

La section of the wellhead revealed severe cracking 

roug -leak. A longitudinal view of the area containing Welds 
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B, C and D can be seen in the photographs shown in Fig. 9. Likewise, 
a through-leak was found in a longitudinal weld in the outer casing 
(Figs. 10 and 11) which were located under the clamp— type patch. This 
longitudinal weld is identified as Weld E (Fig. 3). Thus, a potential 
leak path for petroleum was found leading from the inside of the 0.24-m- 
dlam (9 5/8-in.) pipe through the Internal bore weld (Weld A, Fig. 3) 
into the annulus between the inner and outer casing, through the weld 
(Weld B, Fig. 3) at the end of the annulus and to the outside through the 
longitudinal weld of the outer casing. 

Another potential and less tortuous leak path was through a possible 
fracture around part of the 0.24-m-dlam (9 5/8-in.) inner casing (Fig. 4) 
which was ripped off by a drag-line during the fire. The end of this 
casing after sectioning with a band saw is shown in Fig. 12. A close-up 
of the origin of fracture is shown in Fig. 13. The origin is indicated 
by the chevron-type fracture. In ductile-type fractures the chevron 
fracture pattern points to the fracture origin. The area of origin of the 
fracture shown in Fig. 13 was examined in detail for any defect or flaw in 
the pipe wall which might have contributed to the fracture origin. The 
only defect that could be found was a sub-surface fissure which is shown 
in Fig . 14 . 


INVESTIGATION OF 0.14-M-DIAM (5 1/2- IN.) BRINE PIPE 

Several sections of pipe that had been subjected to the fire were 
brought to ORNL for examination. These Included (1) relatively undamaged 
pipe, which was partially protected by turned-over equipment; (2) some 
relatively good but fire-damaged pipes; and (3) some severely damaged 
pipes (with massive holes completely through the wall) . Several of tliese 
pipes were dissected and examined, and the results are reported below. 

Relatively Undamaged Pipe 

The pipe designated as Pipe 14 was dissected by sawing to Cacalitate 
metallographic examination and is shown in Fig. 15. A section of this pijjo 
is shown in Fig. 16. The microstructure is shown in Fig. 17; alLliough some 
scale is evident on the inside surface, the wall is essentially undamaged. 

Relatively Sound But Fire-Damaged Pipes 

A typical pipe of this type designated as Pipe 2, was dissected to 
permit further examination and is shown in Fig. 18. The extensive amount 
of loosely adherent internal scale (powder) is evident in Fig. 19. Con- 
siderable variation in the wall thickness can be seen in Fig. 20. Typical 
microstructures of Pipe 2 is shown in Fig. 21. The black loosely-adherent 
powder reaction product found in Pipe 2 was extremely light weight and 
contained sufficient magnetic material in it to be attracted by a magnet. 
Although x-ray diffraction showed the metallic oxide to be primarily 
Fe 203 , undoubtedly some magnetic Fe 304 and/or metallic Fe was present. 
Approximate chemical analysis of the powder showed 40% Fe, 17% C, and 
600 ppm Cl. 
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Severely Damaged Pipes (with Massive Holes Completely 
Through the Tube Wall) 


A typical pipe of this condition designated as Pipe 3 (Fig. 22) was 
dissected to permit further examination. A photograph of this pipe with a 
typical hole is shown in Fig. 23- Figure 24 shows the hole and gross 
oxidation-corrosion on the interior. Very little of the metallic wall 
remains. A typical photomicrograph of a section of remaining metal and 
the adherent scale is shown in Fig. 25. 

In view of the severe oxidation/corrosion noted on Pipe 3 and several 
similar pipes, a modest examination was undertaken of the interior scale 
and underlying base metal. Three oxides of iron (Fe304, Fe203 and FeO) 
were noted in relatively large amounts by x-ray diffraction analysis. In 
contrast with the results on Pipe 2, chemical analysis of the scale on 
Pipe '3 showed a relatively small amount of carbon. An approximate analysis 
of a sample of scale taken from the pipe interior revealed 75% Fe, 870 ppm 
C and 230 ppm Cl. 

A eutectic composition was evident in the underlying base metal of a 
section of pipe shown previously in Figs. 22, 23 and 24. This eutectic 
condition in the microstructure of Pipe 3 is shown in Fig. 26. This con- 
dition was evident in all sections of pipe showing considerable reduction 
of the wall. 

An electron microprobe analysis of the interior scale and underlying 
base metal was also made. Using energy dispersive x-ray .inalysis, 
qualitative determination of the elements present was performed. Figure 
27 is a backscattered electron image of the sctile-nieLal interface. Area 
A, of course, was basically iron, (Fig. 28). Area U, signific.intLy, also 
shows a high concentration of sulfur (Fig. 29), an element known to 
vigorously promote hot corrosion. The scale (area C) aJso w.is , ol course, 
rich in iron; no sulfur was evident (Fig. 30) . A c.itliode ray tube (CRT) 
display showing a qualitative distribution of sulfur is sliown in Fig. 31- 

To determine the origin of the sulfur, a laboratory test for sul fur 
(l.e., addition of a barium salt) was made to a concentrated brine sample 
taken from the oil storage cavern. A moderate amount of floccuJent pre- 
cipitate resulted. 


DISCUSSION AND PRELIMINARY CONCLUSIONS 
Wellhead Investigation 

As a result of this study, we have determined that two leak paths 
were possibly present and would permit petroleum to seep from inside the 
^ 5/8— in. inner casing to the outside of the wellhead. One potential 
path is through a tortuous route Involving cracked welds. Another path 
(speculative) is through what may be a fatigue fracture around part of the 
circumference of the inner casing. The source of the stresses for this 
type of fracture is unknown at this time. 


r 
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Investigation of 0.14-m-dlam (5 1/2-in.) Brine Pipe 

The extensive fire damage to the brine pipe samples makes it 
impossible to develop a positive set of conclusions. Gross amounts of 
scaling and corrosion products are evident on the Inside of most of the 
pipes; the attack is much worse than on the outside of the pipes. 
Differences in location during the fire undoubtedly created wide 
variations in the amount of carbonaceous products and temperatures pre- 
sent on the inside of the pipes. This is thought to account for the 
differences noted in carburization of the Interior metal surfaces and in 
the total carbon content of the oxidation-corrosion products. Carbon 
probably increased the attack during the fire as did residual chloride 
from brine transfer. 

However, we feel that the primary reason for the gross attack was the 
sulfur (sulfate) in the brine that had been transferred through the pipe 
during normal operation. Sulfur is a noted promoter of hot corrosion and 
its deleterious influence during the fire is considered major. There is 
well-documented evidence that rapid oxidation of mild and low alloy steels 
can occur in furnace atmospheres containing sulfur dioxide and that this 
rapid oxidation is accompanied by intercrystalline penetration of the 
metal by an Iron/iron-sulflde eutectic.^ An experience has been reported^ 
that is highly significant to our findings in the behavior of scales during 
the burning of sulfur-containing fuel oil. Oxy-sulfide complex structures 
not unlike what we have shown in this presentation were reported. Another 
significant accounting describes the rapid penetration of iron sulfide 
during the carburization of steel. ^ 

Although of course we cannot be certain, it is improbable that brine 
pipe in other regions of the facility is as severely damaged as the 
samples investigated . Since they were not placed into service until June 
1977, and the maximum temperature in service is only approximately SO^C 
(120‘’F), relatively minor corrosion would be expected. The severe attack 
noted in our samples, which is partially verified by the relatively small 
amount of attack in Pipe 14, is believed to have resulted from the fire. 
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Severely Damaged Pipes (with Massive Holes Completely 
Through the Tube Wall) 

A typical pipe of this condition designated as Pipe 3 (Fig. 22 ) was 
dissected to permit further examination. A photograph of this pipe with a 
typical hole is shown in Fig. 23. Figure 24 shows the hole and gross 
oxidation-corrosion on the interior. Very little of the metallic wall 
remains. A typical photomicrograph of a section of remaining metal and 
the adherent scale is shown in Fig. 25. 

In view of the severe oxidation/corrosion noted on Pipe 3 and several 
similar pipes, a modest examination was undertaken of the Interior scale 
and underlying base metal. Three oxides of iron (Fe304, Fe203 and FeO) 
were noted in relatively large amounts by x-ray diffraction analysis. In 
contrast with the results on Pipe 2, chemical analysis of the scale on 
Pipe *3 showed a relatively small amount of carbon. An approximate analysis 
of a sample of scale taken from the pipe interior revealed 75% Fe, 870 ppm 
C and 230 ppm Cl. 

A eutectic composition was evident in the underlying base metal of a 
section of pipe shown previously in Figs. 22, 23 and 24. This eutectic 
condition in the microstructure of Pipe 3 is shown in Fig. 26. This con- 
dition was evident in all sections of pipe showing considerable reduction 
of the wall. 

An electron microprobe analysis of the interior scale and underlying 
base metal was also made. Using energy dispersive x-ray analysis, 
qualitative determination of the elements present was performed. Figure 
27 is a backscattered electron image of the scale-metal interface. Area 
A, of course, was basically iron, (Fig. 28). Area J3, significantly, also 
shows a high concentration of sulfur (Fig. 29) , an clement known to 
vigorously promote hot corrosion. The scale (area C) also was, of course, 
rich in iron; no sulfur was evident (Fig. JO) . A c.ithode ray Lube (CRT) 
display showing a qualitative distribution of sulfur is shown in Fig. 31* 

To determine the origin of the sulfur, a laboratory Lest for sul fur 
(i.e., addition of a barium salt) was made to a concentrated brine sample 
taken from the oil storage cavern. A moderate amount of fiocculent pre- 
cipitate resulted. 


DISCUSSION AND PRELIMINARY CONCLUSIONS 
Wellhead Investigation 

As a result of this study , we have determined that two leak paths 
were possibly present and would permit petroleum to seep from inside the 
^ 5/8— in. inner casing to the outside of the wellhead. One potential 
path is through a tortuous route involving cracked welds. Another path 
(speculative) is through what may be a fatigue fracture around part of the 
circumference of the inner casing. The source of the stresses for this 
type of fracture is unknown at this time. 
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Investigation of 0.14-m-dlam (5 1/2- In.) Brine Pipe 


The extensive fire damage to the brine pipe samples niakes it 
impossible to develop a positive set of conclusions. Gross amounts of 
scaling and corrosion products are evident on the Inside of most of the 
pipes; the attack is much worse than on the outside of the pipes. 
Differences in location during the fire undoubtedly created wide 
variations in the amount of carbonaceous products and temperatures pre- 
sent on the inside of the pipes. This is thought to account for the 
differences noted in carburization of the interior metal surfaces and in 
the total carbon content of the oxidation-corrosion products. Carbon 
probably increased the attack during the fire as did residual chloride 
from brine transfer. 

However, we feel that the primary reason for the gross attack was the 
sulfur (sulfate) in the brine that had been transferred through the pipe 
during normal operation. Sulfur is a noted promoter of hot corrosion and 
its deleterious influence during the fire is considered major. There is 
well-documented evidence that rapid oxidation of mild and low alloy steels 
can occur in furnace atmospheres containing sulfur dioxide and that this 
rapid oxidation is accompanied by inter crystalline penetration of the 
metal by an Iron/iron-sulfide eutectic.^ An experience has been reported^ 
that is highly significant to our findings in the behavior of scales during 
the burning of sulfur-containing fuel oil. Oxy-sulfide complex structures 
not unlike what we have shown in this presentation were reported. Another 
significant accounting describes the rapid penetration of iron sulfide 
during the carburization of steel. ^ 

Although of course we cannot be certain, it is improbable that brine 
pipe in other regions of the facility is as severely damaged as the 
samples investigated. Since they were not placed into service until June 
1977, and the maximum temperature in service is only approximately 50®C 
(120'’F), relatively minor corrosion would be expected. The severe attack 
noted in our samples, which is partially verified by the relatively small 
amount of attack in Pipe 14, is believed to have resulted from the fire. 
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Fig. 1. Wellhead Assembly Including Upper Pipe Attachments as Photographed 
at SPRO Site. The assembly examined at Oak Ridge is the lower section of the 
"Y” configuration. A patch clamp, attached prior to the fire to constrain 
the leak, can be seen at left. 
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Pig. 8. Two Views of Section of Wellhead Assembly Containing Flame 
Cut Spacer Ring (Arrows) Which had been Welded Between the Heavy Walled 
Wellhead and Outer Casing (see Fig. 3, Welds C and D) . 
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Fig. 9. (a) Longitudinal Views of Cuts Hade Through Welds B, C and 
D (Fig. 3). Reduced 6%. (b) Dye-penetrant tests pointed out these 
locations as through-leaks. Reduced 11%. Note the complete fracture of 
weld B Indicated by arrow. 
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Fig. 17. Microstructure of Pipe 14. Photomicrograph was made at 
exterior surface. Some oxidation can be seen, but the wall is essentially 
undamaged . 
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Fig. 20. Section of Pipe 2 Showing Wall Thinning. 
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Fig. 21. Microstructure of Pipe 2. Note the carburized condition 
of the microstructure as compared with Pipe 14 (Fig. 17). A decarburized 
layer at the inner surface of the pipe wall near a reaction product can 
be seen. 
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Fig. 24. Segment of Pipe 3 Showing a Hole and Gross 
Oxidation/ Corr o s ion . 
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Fig. 25, Photomicrograph of Pipe 3 Showing 
Remaining Metal Wail and Adherent Scale. 


A-115 



y-157764 



o c 

0) 

0) cu ^ 

ClO 4J Cd 
'd 

B a 

M -r^ 

x» 

c g 

o -H 

4J o Cd 

a 

0) TJ 
,-j c: 
t=3 


dj 

u 

GJ 

5 


M 
■U 

0) 
OU 

XJ 2Q M 
3J 

a < ^ 

-j I 


a 


2G o 5 

c; s 


"N — ^ 

'd 

• «j j; 
iC J C 


I 

V 


-yj 



,-117 


-L57694 









I Lg, 27. li ickscaLLered Electron Image of 
Scalc-Mctil LiitcrfacL. A, B and C indicate 
locaLLons iiom which x-ray spectra were taken. 
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Fig. 28. Pipe 3 Wall (Area A, See t’lg. 27). 
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Fig. 30. Pipe 3 Scale on Inside oi Pipe (Ait i ( , Stt I i >. 

27). 
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Fig. 31. Sulfur Distribution at Scale-Metal Interface as Determined 
by Electron Microprobe X-Ray Dot Map Display. 
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Fig. 30. Pipe 3 Scale on Inside of Pipe (Area C, See FL^. 

27). 
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Fig. 31. Sulfur Distribution at Scale-Metal Interface as Determined 
by Electron Microprobe X-Ray Dot Map Display. 
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JACK P. MCKENNA 
SAFETY CONSULTANT 
4401 36th STREET NORTH 
ARLINGTON, VIRGINIA 22207 


October ^ 1 , 1978 


Dr. Philip C. White, Chairman 
Accident Investigation Committee 
U.S. Department of Energy 
2626 Mocking Bird Lane 
P. 0. Box 35228 
Dallas, TX 75235 

RE: Sub Investigating Committee Report 

Dear Phil: 

In response to your request, enclosed is a very hurried 
report of my findings pertaining to the safety program, in 
place, at the V/est Hackberry site of the DOE Straoegic Petroleum 
Reserve. 

I do apologize for not having it better organized, but due 
to the time element and the request that it be submitted to you 
at Dallas by October 5, the report is more or less a narrative 
account of my activities and participation as a safety consultant 
to the Investigating Committee. 

It is my opinion that except for a very basic ”band-ald'' 
type program, Parsons-Gllbane has not initiated a v.'crth-.'JhIle 
safety program at the West Hackberry site . 

In order to prevent a similar recurrence of the September 21 
incident, DOE should immediately initiate a systems safety ana- 
lysis of the entire operation; construction, drilling and operations. 

I found some conflicts in the statements by P.l. personnel. 

Mr. Ivan Johnson, Resident Construction Manager, stated that he 
did not have a safety engineer, but that he had a recom-mendatlon^ 
in since June 7 to employ one. He also stated that Carl Hoffpauir 
was an office engineer — not a safety engineer. Others, as well 
as Carl Hoffpauir, stated he was the site safety engineer. 

In my report, I recommended that DOE, in accordance with 
order 5001.1 be responsible for establishing a safety program and 
holding the contractors responsible for its implementation. I 
don’t know whether this Is possible, but DOE, not Parsons-Gllbane, 
is the big loser when an accident, such as the recent incident, 
occurs . 
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Dr. Philip C. White 
October 1978 
Page 2 


You have ray telephone number so if I can be of any further 
service to the Committee when you come to ’.-.'ashington, please 
give me a call. 


JPMc : dg 
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REPORT 


by 

JACK F. McKENNA 
on the 

OCCURRENCE AT THE WEST HACKBERRY SITE 
OF THE DOE STRATEGIC PETROLEUM RESERVE (9-21-78) 


At the initial meeting of the Investigating Committee at the 
West Hackberry site on Tuesday, September 26, I was given copies of 
the following: 

1. Dr. James Livermore's letter, dated 9/23/78, to 
Dr. Phillip C. White concerning the appointment 
and responsibilities of the Accident Investigating 
Committee. 

2. DOE Order 5001.1, dated 7/18/78, establishing the 
Environment, Safety, and Health Program of the 
Department of Energy. 

3. Working Check List - Guidelines to be used by the 
committee in its investigation of the West Hackberry 
incident. 

I was instructed to review the material and prepare a list of 
comments and recommendations as to how I could best serve the 
committee in my capacity as a Safety Consultant. 

In as much as my expertise is in the accident and fire prevention 
areas, I check those items pertaining to these subjects. I was assigned 
to work under Dr. Phillip Lowe who instructed me to review and comment 
on the adequacy of the site manuals, procedures, emergency plans, etc., 
pertaining to "safety". 

I was introduced to Thomas B. Petty, Site Manager (DOE) who 
showed me where the publications were kept, and I was told to use 
his office and facilities as long as I needed. Mr. Gerald LaBoye, 

Site Operations Manager (Parsons-Gilbane) was away from his office, 
but the personnel there informed Dr. Lowe that they would gladly 
supply me with material they had on the subject. I was given copies 
of the following Parsons-Gilbane manuals: 

1. Safety Policy-Manual 

2. Construction Safety Plan 
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Both publications pertain specifically to the West Hackberry 
site. The duties and responsibilities of the site Safety Engineer 
are detailed. Although the manuals apply primarily to employee or 
personnel safety, they do contain policy statements and £>rocedures 
covering the following: 

1 . Fire Protection 

2. H 2 S Escape 

3. Severe Weather Alert 

4. Welding - written permit is required. However, after 

the fire, a gas test could not be made until an Explosimeter 
was obtained from the pipeline station. 

I next met Mr. Sam Wright, Parsons-Gilbane Safety Engineer 
from New Orleans. I questioned Mr. Wright regarding the implementa- 
tion of the two publications. Mr. Wright stated that he had never 
seen either of the publications. He stated that it was his under- 
standing that they had been prepared for Parsons-Gilbane by an out- 
side consultant prior to his employment. Also, he stated that both 
manuals had been superceded by the Parsons-Gilbane "Loss Prevention 
Manual" which he referred to as the P-G "Bible" which is in use at 
all Parsons-Gilbane sites. Both Robert Leutzinger, another committee 
consultant, and I reviewed the manual and it is our opinion it would 
not be worthwhile to reproduce this voluminous tome for committee use. 

Its coverage is too general and not specifically applicable to the 
West Hackberry site. Mr. Wright commented that on paper there is 
a safety engineer on the site, but that was all it was on paper . 

He stated that he had been trying to employ a safety engineer who 
could take the Loss Prevention Manual and rewrite portions of it 
to make it applicable to West Hackberry. 

It was interesting to learn that an employee Mike Tameo, an 
area superintendent for Parsons-Gilbane also had the title of 
Safety and Security Officer. On September 26, Mr. Tameo was relieved 
of his superintendent and safety title and made responsible only for 
Site Security. A Mr. Carl Hoffpauir Office Engineer and Estimator, 

I understand has inherited the Safety Officer title. However, Mr. Wright 
assured me that it was a "paper title". 

I was informed by Dr. Lowe that one of the persons interviewed 
by the coitaaittee referred to an emergency procedure plan for disasters. 

In trying to run this down, I learned that this subject is covered 
in the Safety Policy Manual, dated 1/18/78, which is referred to earlier 
in my report. ^ Also, I learned that there was an emergency procedure 
plan for hurricanes. I located such a document titled, "Emergency 
Procedures-Hurricanes Windstorm-Flooding". This procedure applies 
to the office employees located in the P-G office at New Orleans. 

For those employees who are required to remain on duty they are advised 
away from window areas and remain in the inner area of the 
building. Factitiously, our trailer at West Hackberry was not even 
anchored to the ground. 
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In Mr. Petty|s office, I reviewed eight excellent DOE 
Inspection and Maintenance Manuals covering the following subjects. 

1. Cathodic Equipment and Controls 

2. Electrical Equipment and Controls 

3. Measurement Equipment and controls 

4. Mechanical Equipment and controls 

5. Pipelines 

6. Pipeline Coating and Inhibitors 

7. Paint 

8. Tanks and Pressure Vessels Equipment and Controls 

I learned that the above manuals are in tentative form, and 
revisions to the eight manuals have been distributed to key DOE 
personnel by Gulf Interstate Engineering Company, manual developer 
for review and comments by October 11, 1978. It is proposed that final 
editions of the eight manuals will then be issued. 

It is my opinion that the above manuals, when finalized, 
will serve a very useful purpose in the development of a much needed 
preventative maintenance and inspection program in an overall systems 
safety analysis. 

In each of the above publications, the following paragraph 
appears in the introduction on page 1. 

1.02 Safety 


It is in the best interest of all employees to be safety- 
conscious at all times. The Safety Procedures Manual is 
the best reference to safety rules and procedures, and should 
be referred to often by maintenance personnel. This Inspection 
and Maintenance Manual does contain information pertaining to 
equipment safety. However, it does not replace the Safety 
Procedures Manual, which pertains to personnel safety. 

It is my understanding that the Safety Procedures Manual 
has not been developed. At least, Messrs. Hoag and Caves knew 
nothing of its existence. It is my recommendation that in accordance 
with DOE Order 5001. 1 the Division of Operational and Environmental 
Safety of DOE immediately undertake the development of this important 
project. 

Also, it is important that a site systems safety analysis be 
conducted at the West Hackberry site to prevent a recurrence of the 
recent blow-out and fire. For example, it is known that there are 
two and possibly more 150 lb. rated flanges on well head equipment 
that is being operated at much higher pressure. I am confident that 
recommendations concerning the testing and inspection of all drilling 
and oil handling equipment and procedures will be forth comming from 
those members and consultants specializing in this area. 
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I will be glad to provide additional comments or information 
regarding this report. 

Respectfully submitted, 

QolcA 

F. McKenna 
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PRELIMINARY 


The West Hackberry Site (Federal) Investigation 
Committee, chairman, Dr. Phillip C. White, requested that 
1 serve as a technical advisor to the committee. I arrived 
In Lake Charles, Louisiana, at 5:00 a.m. on September 28, 

1978 , and met Dr. White, Mr. Glen Stafford, and other 
committee members. The 28th and 29th of September were 
spent on the site listening to testimony, observing the site 
and location of the fire, and talking with those who were 
Involved in the incident. 

Further work in Houston, Texas, was pursued independently. 
Mr. Larry Sanford, president of TAM International Inc., 
manufacturer of the packer used in the well, and employees of 
TAM International Inc., did considerable testing and analysis 
of the burned packer at my direction. 

The following report is based on several sources of 
information. First, transcripts and documents furnished by 
the committee; second, my observations and conversations with 
the personnel at the West Hackberry site; third, the informa- 
tion obtained at the TAM plant in Houston; and last, by further 
background discussions with people knowledgeable about workover 
procedures in South Louisiana, Including Hr. Inmann Dabney of 
Dabney Engineering, formerly Drilling and Production Manager 
for Exxon, U.S.A. in New Orleans, and Mr. W. 0. Brown, P.E. 
Consul tant. 


1 

A-136 



ence 
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The following tasks were requested by Dr. White in confer 
with Mr. Glen Stafford and were further clarified by 
Stafford . 


"The Scope of Work for Rehm" 

1. "Engineering analysis of the packer operation and 

pulling of the tubing with drawings and caicuiated 

pressures and differentials as the operation was 
conducted . " 

2. "Same as above with cavern pressures reduced to 

below 200 ps i . " 

3. "Arrange for and witness packer tests in TAM International 

plant." 

k. "Arrange for and witness the disassembly and inspection 
of the packer body used." 

5. "Prepare an assessment of the adequacy of the safety 
features of the wellhead and/or down hole assemblies 
presently installed at the West Hackberry site." 
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SUMMARY 


The wel 1 “ki n ing operation, the setting of the packer, 
and the pulling of the 5-1/2" tubing by the Pelican Workover 
Rig #11 under the supervision of Irby Hogue of Louis Records 
and Associates, Inc. was within normal industry standards for 
South Louisiana. The Industry standards would include: 


1 . Planning 

2 . Superv i s i on 

3. Rig type and condition 

4. Operational procedure 

5. Other equipment used 


Since the well blew out, it Is evident that the overall 
procedures were not adequate. 

The blowout could have been avoided by: 

1. Bleeding the cavern pressure to "0". However, 
it appears that it Is impractical to reduce 
cavern pressure to below 50 to 100 ps i because 
of flexing of the cavern roof. The annulus 
pressure could, however, be reduced to 100 psi 
or less. 

2 . Using a BOP stack with shear rams. This is not 
a normal procedure. 

The blowout might have been avoided by: 

1. Setting a second plug in the tubing. The second 
plug could have been another packer or cement. 
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2. The use of a full opening safety valve with 
handles or a wheel for handling and stabbing. 

3 . The use of double safety valves to keep a valve 
on the top of the tubing most of the time. 

4. Bleeding the cavern pressure to 100 psi or less 
and replacing the salt water in the tubing with 
oi 1 . 
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TASK 1 - ANALYSIS OF THE PACKER 
OPERATION AND PULLING OF THE 5-1/2" TUBING. 


The procedure for killing and working over Well #6 is 
shown as Figure I. Only the first nine steps are shown since 
the blowout occurred during step #9. The procedure Is from 
documents furnished by Louis Records and Associates. 


WEST HACKBERRY 
WORKOVER PROCEDURE 
DOE WELL #6 
8-30-78 


1. Move in workover rig. 

2. P'’®®5u*'e off the 1" tubing or pump heavier water into the 
1" X 5-1/2" annulus. 

3. Nipple up BOP's on the 6" 2000 flange. 

Remove 1" tubing. 

5. Run a 5-1/2" cement retainer and set at the bottom of the 5-1/2" 
cas I ng • 

6. Kill the well between the 5-1/2" x 9-5/8" annulus. 

7. Nipple down the 6" 2000 x 10" 2000 casing spool. 

8. Nipple up the 10" BOP's. 

9* Pull the 5-1/2" casing out of the hole. 


Figure 1 . 


5 A— 140 



The configuration of the casing is shown in Figure 2. The 
drawing was taken from a sketch drawing labeled "Gulf Interstate 
Engineering Company"and dated 2/9/78. The casing weight and 
grades were taken from other Gulf Interstate Engineering Company 
records. The depths and sizes from Figure 2 will be used in 
this report . 



Cavern Floor 9 3395* 
(After Louis Records S Associates) 


Figure 2. Casing Configuration on Well 6. 
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Figure 4. West Hackberry Well ^^11 
(essentially similar to 
Well 6) . 
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CHRONOLOGY OF EVENTS 


The following chronology of events leading to the blowout 
was taken mainly from the Louis Records Daily Drilling Report 
with additions from other testimony. Parentheses { ) indicate 
the additions or terms added for clarification. 

Data from Louis Records and Associates Daily Drilling 
Report 9 / 15/78 

1. Rig up BJ pump truck and lay discharge line to pit. 

2. Shut 8" salt water line. 

3 . Pumped in 75 bbls-11 ///gal , 150 vis mud into 5“I/2" 

at 1-1/2 - 2 bbls/min. 1" open to pit. Good salt-water 
returns. (Salt-water disposal well dead.) 

4. Removed 1" slips from Larkin stripper head. 

5 . Came out of the hole with 7 joints 1” upset pipe; 

82 joints 1-1/4"; and perforated short joint. 

6. Shut the 6" Demco ball valve (master valve) but it 
would not hold (leaked). 

7- Pumped 34 bbls, 11 ///gal, 150 vis mud into 5-I/2“. 

8. 5"1/2" still flowed back. 

9 . Made a plate and installed it in the Larkin head (to 
close the 5-1/2" tubing since the va i ve leaked). 

10. Valve on 8" salt-water line leaking. 

11. Shut in well (operations) wait for daylight. 

12. Filled rig tanks with 400 bbls of 11.6 ///gal 150 
viscosity salt gel mud. 

13* Waiting on stripping rubber for Larkin head. Unable 
to run 2-7/8" tubing and packer in 5-1/2" tubing 
until stripping rubber arrives. 



9/16/78 


1. There was 165 psi on the salt-water line (to the 
5-1/2" tubing; i»65 psl on annulus oil). 

2. (After working the valve back and forth) the 5" (Demco) 
ball valve would close and hold pressure. 

3. The 8" valve on the salt-water line now holding. 

4. Rigged down the BJ pump truck. 

5. Removed the Larkin head. 

6. Installed blowout preventers. (This was a rig-supplied 
6" BOP stack consisting of a Shaffer rotating head, a 
Cameron QRC pipe ram with 2-7/8" ram blocks and a 
Cameron QRC blind ram on the bottom of the BOP stack.) 

7. Prepared the rig to run 2-7/8" tubing Into the hole. 

8. Mixed 570 bbls of 11.3 #/ga] 150 vis mud. 

9/17/78 

1. Shut the blind (pipe?) rams 

2. Pumped 30 bbls 11.0 /'/gal 150 vis mud into 5-1/2" 
tubing. 

3 . Tubing is dead . 

4. Went in the hole with a (4-1/4") TAM inflatable packer 
(see second testimony of Irby Hogue). 

5. Set TAM packer at 3289' with 2000 psi (hydraulic pressure). 

6. (Pulled 2-7/8" tubing off of packer and) pressured 
(5-1/2") to 500 psi. Pressure leaked off to "0". 

7. Latched (2-7/8" tubing) back into packer. Had to add 

one joint of tubing to catch packer (packer slipped down the 

hole) . 

8. Reset packer back at 3289' with 4000 psi hydraulic 
pressure. Packer would slide down hole. Retested with 
pressure in 5-1/2" but the packer would not hold. 
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s. Pulled back up to 3255*. Set packer. 

10. (Pulled 2-7/8" tubing out of packer) and tested 5-1/2" 
tubing at 800 psi. Pressure would hold. 

11. Pulling 2-7/8" tubing out of hole. 

9/18/78 

1. Finished pulling 2-7/8" tubing out of hole (and laid 
in on the racks ) . 

2. Prepared to pump Into the annulus between the 5-1/2" 
tubing and 9-7/8" casing. 

3* Pumped 155 bbls of 11 ff/ga], 165 vis mud into annulus. 
Annulus dead (has no pressure). 

4. Removed: 6" BOP stack 

5" Demco ball valve 

5- Rigged up 10" BOP stack (10" Shaffer annular preventer 
over a 10" Cameron QRC ram with 5~l/2" ram blocks). 
Incorrect flanges, had to obtain new flanges. 

9/19/78 

1. Reinstalled 5" Demco ball valve while waiting on flange. 

2. Annulus pressure had built to ^0 psi. (When opened) bled 
down to 0 psi in three hours and then started blowing 
viscous mud and oil. When shut in, it built back up to 
40 psi. 

3* Received proper flange and installed BOP. 

9/20/78 

1. Finshed installing BOP. 

2. Prepared tubing tools to pull 5-1/2" tubing. 
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3. Pumped 60 b-bls 16 li^/gal , 180 vis mud into annulus 
(between 5“l/2" and 9“7/8")* Annulus Is not dead. 

Getting oil flowing back. Pressure built up to 150 ps i . 

4. Stopped operations until morning. 

5. Pressure In annulus built up to 250 psi. 

9/21/78 

1. Hooked up BJ pump truck and pumpedinto the annulus 

(between 5 - 1 / 2 " and 9 - 7 / 8 ") 108 bbls. of 11.6 #/gal. 

185 viscosity salt mud. 

2. (After pumping) the pressure was 250 psi. 

3 . Bled back 10 bbls of mud and pressure was 150 psi. 

4 . Pump into annulus 68 bbls of 11.6 #/gal 185 vis mud 
and flowed back 10 bbls. 

5 . Pumped in 50 bbls/l 6 ^/gal, 185 vis mud. 

6 . Well was dead on annulus. 

7 . Well was dead on 5-1/2" tubing. 

8 . Opened B.O.P. 

9 . Pulled 5-1/2" casing up (10') and removed casing hanger, 
short joint (pup) and safety valve. 

10. Pulled 2 joints (40' each) of 5-1/2" tubing. Tubing 
was dry. 

11. Tubing was wet on 3 rd joint. The mud had been about 
1 00 ' down in tubing. 

12. Pulled a total of 13 joints of tubing. All the rest 
were full of mud. (Pulled tubing at about 4-1/2 minutes 
per 40' joint - see testimony of Robert Ortega.) 
(Testimony of the casing crew indicates that some mud 
flowed back from the 5 - 1 / 2 " tubing on the 12 th and 13 th 
joints or approximately 9 or 10 minutes before the main 
kick. The casing crew comments further indicate that 
the flowback was brought to the attention of the BJ 
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cementer, Buddy Magnon , and he said to continue pulling 
tubing. Mr. Magnon testified that he brought a 5-1/2" 

X 2" cementing swedge from his truck to the floor at 
this time.) 

13 . Added 1 bbi of I 6 #/gai 185 vis mud into the annulus as 

egch joint of pipe was pulied (to make up for displacement 
of pipe and keep the annuius full). 


Here ends the copy of data from the Louis Records and 
Associates Drilling Report. The following testimonies describe 
the first minutes of the blowout. 

14. With 14 joints (560') of tubing out of the hole, the 
l4th joint was unscrewed from the drill string. The 
mud box was put around the connection and the joint 
was picked up off the tubing string. The joint of pipe 
apparently gave up the proper amount of mud which flowed 
into the mud box and back to the pits. 

15 . The l4th joint was then swung out of the V door to be 
laid down on pipe racks when the tubing in the rotary 
table started to flow. The flow came in heads four or 
five feet high, receded and headed five or six feet 
high. 

16 . Bradley Bergeron, the derrickman on the Pelican rig 
said that he tried to install a 5-1/2" x 2" swedge with 
a ball valve (Figure 7) at this time, but was unable 

to push it down over a 3'-3-l/2' high back flow from 
the tubing. 

17 . The floormen tried to put the safety valve on the top 

of the tubing string, but he could not install it because 
of the flow from the pipe. 
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18. Irby Hogue ran up on the floor and helped the floorman 
try to install the safety valve. The flow was too great. 
They were able to get the valve down to the tubing joint, 
but then it blew out of their hands. 

19 . The mud b i ew out of the 5“l/2" tubing followed by the 
packer and then oil. 

20. The vaporized oil caused one of the diesel engines to 
overspeed and then explode. At that time the well caught 
fire. 
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cementer, Buddy Magnon, and he said to continue pulling 
tubing. Mr. Magnon testified that he brought a 5-1/2" 

X 2" cementing swedge from his truck to the floor at 
this time.) 

13 . Added 1 bbl of I 6 #/gal 185 vis mud Into the annulus as 

each joint of pipe was pulled (to make up for displacement 
of pipe and keep the annulus full). 


Here ends the copy of data from the Louis Records and 
Associates Drilling Report. The following testimonies describe 
the first minutes of the blowout. 

14. With joints (560') of tubing out of the hole, the 
lAth joint was unscrewed from the drill string. The 
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was picked up off the tubing string. The joint of pipe 
apparently gave up the proper amount of mud which flowed 
into the mud box and back to the pits. 

15 . The l4th joint was then swung out of the V door to be 
laid down on pipe racks when the tubing in the rotary 
table started to flow. The flow came in heads four or 
five feet high, receded and headed five or six feet 
high. 

16 . Bradley Bergeron, the derrickman on the Pelican rig 
said that he tried to install a 5-1/2" x 2" swedge with 
a ball valve (Figure 7) at this time, but was unable 

to push It down over a 3'-3"l/2' high back flow from 
the tubing. 

17. The floormen tried to put the safety valve on the top 

of the tubing string, but he could not install It because 
of the flow from the pipe. 
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18. Irby Hogue ran up on the floor and helped the floorman 
try to install the safety valve. The flow was too great. 
They were able to get the valve down to the tubing joint, 
but then it blew out of their hands. 

19 . The mud blew out of the 5“l/2" tubing followed by the 
packer and then oil. 

20. The vaporized oil caused one of the diesel engines to 
overspeed and then explode. At that time the well caught 
fire. 
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CAUSE OF THE BLOWOUT 


From the testimony and the fact that the packer was blown 
out of the tubing and was recovered after the fire, little 
doubt remains that the packer failed to hold against the pressure 
from the bottom of the tubing. 

The mud pumped into the tubing above the packer should have 
been heavy enough to dominate the cavern pressure without the 
need for the packer. 

The annulus of the well between the 9“7/8" casing and 
5" tubing was open and no indication exists that pressure 
developed in the annulus. 

The only possible explanation is that the heavy mud in the 
annulus created a differential pressure when balanced against 
the light mud in the tubing, causing the packer to slip. The 
upward slipping of the packer would account for the mud head- 
ing at the surface. As the packer was shoved up by the 
pressure below it, the mud was driven out of the 5"l/2" tubing. 
When the packer momentarily held, the mud flow from the 5-1/2" 
tubing temporarily receded. 

The TAM packer is shown in Figure 5 and as i t was in the 
hole in Figure 5"A. 

The TAM inflatable packer is held in the hole by the 
frictional force of the rubber set against the tubing or hole. 

The TAM International Working Pressure Chart as shown in Figure 6 
indicates that the 4-1/^" packer used should have withstood a 
differential pressure of approximately 5000 psi. It appears the 
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packer did not burst or deflate since it was blown out of the 
hole, and the witnesses agreed that the oil came out of the 
tubing behind the packer. 

It is unlikely that the packer deflated since to deflate 
the packer, it must be rotated one-quarter turn to the left 
and then the mandril picked up. Investigation of the burned 
packer at the TAM plant In Houston did not indicate that the 
packer pressure was released. 

The packer must have slipped as a result of being set on the 
scale and salt that was Inside the tubing. The tubing recovered 
from the well as well as other tubing and casing recovered from 
other wells at the site indicate that scaling is a significant 
problem. The first two attempts to set the packer at 3289' 
indicate that there was scale in the tubing. There is a further 
indication that the packer must have slipped previous to the 
starting out of the hole with the 5-1/2" tubing because the 
first 100' of tubing were reported to have been "dry". 

Once the packer started slipping, it had no mechanism to 
stop movement and hence continued to move up the tubing. 
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IffTERNATIONAL 


How to Use the Working Pressure Charts 

Use these charts to select the proper size of TamSet or 
TamCap inflatable elements for your application. For the 
TamSet, for example, if the hole sue is 6'/i inches, any of 
five inflatable element sizes could be used, from 3% O.D 

^ndard TamSet Sizes 

0^2% 2% 3 3Vi 3% m 5~ bV* 5Vi 6y4 7 7y4 

_ip 1 _i 1 1V4 m m ivi 1V4 2y4 2y4 2y4 2y4 

All TAMSET packers am approximately 81 inches overall Larger in 
side diameters are available on request Consult TAM Intornational 
for special infl itrsbip packer requirements 


to 5Vt O.D, The 514 O.D. would withstand the highest 
differential pressure (5,200 psi as shown by the dotted 
line). The rated working pressure decreases as the O.D 
of the inflatable element decreases 


TamSet Inflatable Element Outside Diameter, Inches 

2 3 4 5 6 7 8 9 10 11 12 13 14 



Figure 6 . 


TAM International Working Pressure Chart 
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SAFETY VALVES 


Safety valves are full opening valves installed in a short 
piece of pipe. The valve is generally a ball valve because 
of size and weight requirements. The purpose of the safety 
valve is to stop the flow of fluid up the tubing. 


Safety Valve 

The safety valve used as a stabbing valve on the Pelican 
rig was assembled by the drilling foreman, Mr. Irby Hogue, from 
a short "pup" Joint of 5"12/" tubing and a 2" ball valve from 
the wellhead (Figure 7). The BJ cementer testified he brought 
up a 5"l/2" X 2" cementing head when the well started to flow. 
The cementing head would be essentially similar to the drawing 
in Figure 7 . 


Handle 



2" Ball Valve 


Reducer 


5i" Tubing "Pup" Joint 


Figure 7. Safety Valve for use as 

stabbing valve as made up 
for Well 6. 
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As a stabbing safety valve, the valve as made up has two 
d I f f i c 1 enc i es : 

1. The valve has no handles to facilitate Its being 
quickly installed on the tubing. 

2. The valve should be full opening. A restriction 
in the valve will build a back pressure when the 
valve is being stabbed that will make it difficult 
to install on the flowing tubing. 

Items 1 and 2 were what happened according to Mr. Hogue's 
testimony. He and the crew could not get the vaive down on 
tubing threads. This was because of the restriction in the 
valve and the lack of handles. However, it needs to be noted 
here that a 5“l/2" safety valve is not a standard (off the shelf) 
piece of equipment. 



m 



As Stabbing Valve 
Wi Lh Handles 

Courtesy Hydr i 1 


Figure 8. Recommended Safety 
Valve for Use as a 
Stabbing Valve. 


Courtesy T. I .W. 
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Safety Valves for Pulling or Running Pipe 


The safety valves for pulling or running pipe fit the 
casing joint. When the pipe is puiled out of the hoie, one 
safety valve is installed on the top joint of pipe in the hole, 
at all times (see Figure 9). As soon as the top joint of pipe 
is unscrewed, a safety vaive is screwed onto the joint of pipe 
remaining in the hole. The valve that was on the top of the 
joint pulled from the hole is removed and returned for the next 
joint of pipe. The sequence of installing the safety valves is 
reversed when running the pipe. The safety valve is kept open 
so that any flow of mud or fluid from the wei 1 can be seen. 

The safety valves for pulling or running pipe are more 
fiexible in design than the stabbing valve. A safety valve 
consists of a short length of pipe with a full opening ball valve 
installed like the stabbing vaive; however the safety valve can 
be assembled in a number of different configurations. 


Safety 

Valve 


( 1 ) 



Rig Floor 


a 


a 



Safety valve (2) is on tubing 
already pulled. Valve (2) will 
be removed and sent back to the 
rig floor to be ready for the 
next joint of tubing. 

Safety valves are left open to 
show if flow occurs. 


Note: The sequence of installing 

the safety valves is reversed 
when running the pipe. 


Figure 9. Use of Double Safety Valves 
When Pulling Tubing. 
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The proper use of the stabbing valve or the safety valves 
while pulling the pipe might have prevented the blowout. 

On low-pressure workovers, the use of safety valves when 
pulling tubing is not standard Industry procedure. Normally, 
safety valves are used only at the request of the operator. 

The use of a stabbing valve on the floor of the rig is 
standard industry procedure, but often the design of the valve 
is minimum such as the valve assembled for the Pelican Rig. 
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PROBABLE WELLBORE CONDITIONS 


The following is an estimate of the pressures existing 
In the wellbore that would have lead to the movement of the 
packer . 

The following conversion factors and data was taken from 
Halliburton Cementing Tables , a standard handbook in oil and 
gas drilling and workover operations. 

5-1/2" 15.5 #/ft K55 tubing 
Inside Diameter 4.950" 

Capacity ® .0233 bbi/lin ft 
- 42.01 ft/bbl 

Volume between 5-1/2" tubing and 9“5/8" K55f 36 H/fx. casing 
Annular Volume = .0479 bbl/lin ft 

= 20.88 ft/bbl 


Pressure exerted by a 

mud column 


Mud Wt #/gal 

Pres sure 

ps i / f t 

7.0 

• 3633 

(oil) 

10.0 

.5190 

(salt water) 

11.0 

.5709 


11.3 

.5865 


11.6 

. 6020 


16.0 

O 

OO 



The Mud 

Very viscous mud that became a semisolid plug when mixed 
with salt water or oil was used to form a plug at the end of 
the annulus and tubing to prevent the mud column from falling 
into the cavern. This seems to be a reasonable approach. 
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The Annulus Analysis 


The annular area between the 5“l/2" tubing and the 9-5/8" 
casing was 2603' long and thus contained 125 barrels (Figure 2-A 

2603' X .0i»79 bbl/ft » 125 bbls. 


According to the Dally Drilling Report the following mud 


was 

pumped into the 

annul us 

on 

9/21/78 

■ 





1 tern 

No . W t 


Pumped 


Flowed Back 

Total 


1 

1 1.6 

jl^/ga 1 

108 

bbls 




1 08 


3 






10 bbls 

. 

98 


4 

11.6 

#/gal 

68 

bbls 


10 bbls 


1 56 


5 

16.0 

#/gal 

50 

bbls 




206 


13 

16.0 

#/gal 

14 

bbls 


(f i 1 1 -up 

mud ) 

220 


From 

the above 

data i t 

can 

be cal 

cu 1 a 

ted that 

before 

t he 

we 1 1 

kicked the 5-1/2 - 9-5/8" 

annul us 

which had a 

capacity of 

125 

bbls 

contained 50 bbls 

of 16 #/gal 

mud 

and 75 bbls of 

11.6 

#/gal mud 

(Figure 2- 

A) . 







125 

bbls 

capacity - 

50 bbls 

16 

^/gal mud = 

75 bbls 

11.6 #/ga 1 mu 


To calculate the pressure exerted by the mixed column of 
16 /i'/gal and 11.6 ii'/gal mud: 

11.6 /!</gal mud *» 75 bbls x 20.88 ft/bbl x .6020 psi/ft * 9^*2 p: 
16 §/qa\ mud = 50 bbls x 20. 88 ft/bbl x . 830i» psl/ft = 867 P' 
Pressure exerted by mixed column of mud =1,809 P 
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16 #/ga1 mud 

50 bbls X 20.88 '/bbl x .8304 psi/ft 

“ 867 psi 


11.6 #/ga1 mud 

75 bbls X 20.88 '/bbl x 60* psi/ft 

■ 942 psi 



652' X .3633 psi/ft = 237 psi 


on 


7 #/gal oil 1 

I 


3316(7) - 
Water 


Packer 
@ 3255’ 


I 2lt>i 


24" 0 87 ' 

16" @ 1641 ' 

2603' X .0479 bbl/ft = 125 bbls 
tl 1 6 #/ga 1 mud 

0 11.6 #/gal mud 


9-5/8" K55, 36 ^ft @ 2603 
Cemented to Surface 

12 - 3 / 4 " e 2632 ' 



I Top of Cavern g 3237 

1 

Pressure at Packer 2016 psi 

— ' 5-1/2", K55. 15.5 #/ft 0 3379.54 


Cavern Floor § 3395' 
(After Louis Records & Associates) 

Figure 2 -A 

Condition on Well 6 with Well Dead 
Before Casing was Pulled. 
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The pressure at the bottom of the 5"l/2" tubing was the annulus 
pressure just developed plus the pressure of the oil and water 
columns in the cavern. Assuming the cavern to be half full of 
oil, the packer was set in the tubing opposite the oil. 

Oil Column Height was: 

3,255' - 2,603' - 652' 

Oil Column Pressure was: 

652' X .3633 psi/ft “ 237 ps! 

The pressure opposite the packer would then be 2,046 psi (Figure 10) 
1809 + 237 “ 2,046 psi (Figure 10) 

When the well blew out the packer was at 2,695' (see the 
Tubing Analysis). The annulus pressure must be corrected for the 
depth of the packer opposite the oil in the cavern plus the mud 
used for fill-up (Figure 2-B) . 

The pressure from the oil column is: 

2695 (packer depth) - 2603 (annular length) = 92' 

92' X .3633 psi/ft = 33 psi. 

Correcting the annulus pressure, as developed, for 14 bbls 
of 16 #/gal mud which was added as fill-up mud 

11.6#/gal mud (75 bbls - 14 bbls) x 20.88 ft/bblx .60 20 psi/ft = 7^7 p 
16 ^/gal mud ( 50 bbls + 14 bbls) x 20.88 f t/bbl x .8304 ps i/f t = 1 1 09 p 

Oil Col umn “ 33 F 
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Pressure of Annular Column “ 1909 p 
(Figure 11) 



14 bbis 16 ii^/gal f111-up mud | 
Pressure exerted by 16 ^/gal mud I 
14 bbis X 20.88 ft/bbl x .8304 psi/ft 

» 242 pst 


50 bbis 16 #/gal mud 
Pressure exerted by 16 #/gal mud 
50 bbis X 20.88 ft/bbl x .8304 psi/ft 

“ 867 psi 


75 bbis 11.3 #/ga1 mud - l4 bbis 
probably displaced out into the cavern 
by the 14 bbis of fill mud 
61 bbis 11.3 #/ga1 mud 
Pressure exerted by 11.3 #/gal mud 
61 bbis X 20.88 ft/bbl x .6020 psi/ft 

* 767 psi 


I 24" @ 87' 

16" @ 1641 ' 

2603' X .0479 bbl/ft - 125 bbl' 
® 16 #/gal mud 

0 1 1 .6 ^/ga 1 mud 

9“5/8" K55, 36 #ft @ 2603 

Cemented to Surface 



92' of oil to packer 

§ 2695' 

Pressure exerted by 7 #/ga1 oil 
92' X .3633 psi/ft “ 33 psi 



12-3/4" (* 2632 


Pressure at packer = 1909 


I 


on 

3316(7) 

Water 


Top of Cavern p 3237 


5-1/2", K55, 15.5 H/ft {i 3379.54 


Cavern Floor p 3395' 
(After Louis Records £ Associates) 

Figure 2-B 

Condition on Well 6 When Tubing 
Started to Unload. 
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The Tubtng Analysts 

The 5“l/2" tubing contained .0238 bbls/ft and the packer 
was set at 3>255'. So the tubing contained 77 bbis of mud 

3,255' X .0238 bbi/ft - 77 bbls/mud 


The 

Dally Drilling 

Report 

Indicated 

139 bbls of 

11.0 #/gal 

mud was 

pumped into the 

5-1/2" 

tub 1 ng. 



Date 

1 tern No . 


Mud Wt 

Mud 

Vo 1 ume 

9/15/78 

3 


11.0 

75 

bbls. 

9/15/78 

7 


11.0 

Zh 

bbls . 

9/17/78 

2 


11.0 

30 

bbls. 


From the record, it could be assumed that the tubing was 
full of 11.0 #/gai mud. 

Initial downward hydraulic force on the TAM packer was 
l, 8 76psi (figure 10) . 

3255' X .5709 psi/ft = 1859 psi 

Downward hydraulic force on the packer when the packer 
failed was 1,538 psI (figure 11). 

2695' X .5709 psi/ft - 1538 psi 
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U TUBE ANALYSIS 


The conditions in Weil 6 can be represented as a "U" 
tube for the purpose of Illustrating the hydraulic pressures 
on the TAM packer. 


Weil 6 As A "U" Tube 
INITIAL HYDRAULIC FORCES ON THE PACKER 


Net Upward Force 
on Packer 2 A 0 psi 
or for a 5" I .D. 
Tubing ^712 ps I 
or 

2. 4 Tons 


5i" 

Tubing Annulus 



Figure 10. 
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Wei 16 As A "U" Tube 
HYDRAULIC FORCES WHEN THE PACKER FAILED 


Net Upward 
Force on Packer 
371 psi 
or for a 
5" I.D. Tubing 
7270 Pounds 
or 

3 . 6 Tons 


5i" 

Tubing Annulus 



Figure 11. 
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CONCLUSIONS: 


1) From the available data It Is evident that the packer failed 
because of a poor packer seat In the 5“l/2" tubing probably due 
to scale or salt. 

2) It Is unlikely that any design failure occurred with the TAM 
packer . 

3) The method of killing the well using viscous mud appears to 
be a reasonable approach to prevent the mud from falling out of 
the casing into cavern. 

4) From the testimony concerning Initiation of flow from the 
5“l/2" tubing, the blowout could have been prevented by either 
the use of a full opening safety valve with stabbing handles or 
dual safety valves. 

5) The blowout could have been controlled by the use of shear 
rams in the BOP stack which would have been able to shear the 
pipe and close the hole. This is not a standard piece of equip- 
ment for a land workover rig. 

6) The blowout could have been avoided by reinforcing the packer 
with a second packer or a cement plug. 
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TASK 2 - ANALYSIS OF THE PACKER OPERATION AND 

PULLING OF THE 5"1/2" TUBING IF THE ANNULUS PRESSURE 
WERE REDUCED TO BELOW 200 PS I AND THE CAVERN PRESSURE 
WAS THE MINIMUM PRACTICAL PRESSURE OF 50 PS I 


This analysis follows the analysis of Task 1 and comments 
and mathematics are the same except the pressures are reduced. 
If the tubing was filled with oil, the pressure on the annulus 
could have been reduced to the cavern pressure, in this example 
50 ps I . 

The Annulus Pressure Analysis 

With the annulus full of oil and the pressure drawn down 
to 50 psi on the cavern and annulus, it would have required the 
addition of A bbls of 11.6 #/gal mud to the annulus to reduce 
the annular pressure to "0" 

.6020 psi/ft X (Y) ft = 50 psi 

(Y) ft of mud” 83 ' 


and 



83' X 

.0479 

bbl/ft = 4 bbls 




Before pulling 

the 5 - 

1/2" tubing, the hydrauli 

i c 

pressure 

in the 

annulus opposite to 

the packer would have been 

i 295 

ps i 

(Figure 

12 ) (Figure 

2-C) . 





I 1 

.6 #/ga 1 mud 

00 

.6020 psi/ft 

= 

50 

ps 1 

7 

#/ga 1 (oil) 

(2603 

- 83 ' ) X .3633 ps 1 /f t 

s 

915 

psi 

7 

#/ga I (oil) 

(3255 

- 2603 ) X .3633 psi/ft 

= 

237 

p s i 




Pressure below packer 


1202 

ps 1 
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24" 0 87' 


4 bbl 11.6 #/gal fill-up mudi 
Pressure exerted by 11.6 #/gal 
83 ' X .6020 psi/ft * 50 psl 


2520' of 7 rf'/gal oil in annulus 
Pressure exerted by oil 
2520' X .3633 = 915 psl 


5 

5 


( 

t 


5 


I 


652 ' of 7 #/gal oil in open hole 

Pressure exerted by oi 1 

652 ' X .3633 psi/ft “ 237 psi 


Oi) 

3316{?) 


Packer 
@ 3255* 

m >i* 



16" ® 1641' 


2603' X .0479 bbl/fc » 125 bbls 


0 


11.6 /Vga 1 mud 


9-5/8" K55. 36 Aft 0 2603 
Cemented to Surface 


12-3/4" 0 2632 ’ 


Top of Cavern (» 3237 


Water ■ ■ 

Pressure exerted below packer 1202 psi 
(Figure 12) 


5-1/2", K55, 15.5 A/ft P 3379.54 
Cavern Floor p 3395' 


(After Louis Records 6 Associates) 


Figure 2“C 

Cavern Pressure Reduced to 50 psi Potential 
Condition on Well 6 with Well Dead Before 
Pulling Casing. 




After pulling 

1 4 

joints 

of 5-1/2 

" tubing, 

the pressure 

I n 

the 

annulus opposite 

the packer (corrected 

for 

depth , 

and 


annulus fill-up with 

14 bbis 

of 11.6 

#/gal 

mud ) 

would 

have 

been 

1035 

psi (Figure 

13) 

(Figure 

2-D) . 







Fill-up » 

1 4 

bbis X 20.88 bbl 

« 292 

' of 

11.6 #/gal 

mud 

11.6 

#/gal mud 


292' X 

.6020 



» 176 

ps i 


11.6 

jj'/gal mud 


83' X 

. 6020 



= 50 

ps i 


7 

#/gal oil (2603 

- 292 ' - 

83') X 

.3633 


= 809 

psi 



1035 psi 
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Cavern Floor 3395' 
(After Louis Records & Associates) 

Figure 2-D 

Cavern Pressure Reduced to 50 psi Potential 
Condition on Well 6 After Pulling 1 i» Stands 
of Tubing. 
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The Tubing Ana lysis 


If the annulus pressure were drawn down to 50 psi, the tubing 
pressure would be 50 psi because a full column of oil in the 
tubing would balance the oil in the annulus. 

To bring the tubing pressure to "0" 2 bbls of 11.6 ///gal 
mud would have to be displaced into the top of tubing. 

.6020 psi/ft X (Y) ft « 50 psi 

(Y) ft = 83' 

and 

83' X .0238 bbls/ft »= 2 bbls 

The tubing pressure at the packer would be the same as 
the annular pressure at the packer. 

With 1^ joints of tubing pulled ^20 feet of mud is lost 
from the tubing top, including all of the kill mud. Pressure 
on the packer i s : 

2693' X .3633 = 979 psi 
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Downward Hydraulic Force 1202 ps i 



Wei 1 as a "U" Tube 


HYDRAULIC FORCES AT THE DEPTH 
THAT THE PACKER FAILED 


Net Upward Force on 
Packer 56 psi 
or for a 5" I . D.Tubi ng 
1099 Pounds 
o r 
1/2 Ton 



5i" 

Tubing Annulus 





(/) 



CL 



ar\ 





<n 

CTk 


Q. 

0) 

o 


LA 

l« 


CA 

O 


O 

u. 



u 


Q) 



O 



L. 

3 


o 

fO 


Li. 

L. 



T3 


O 

> 


•— 

X 


•— 



3 

“O 



L. 


u 

(tJ 


T3 

5 


>- 



X 

0 


-O 

o 


u 



(Q 



? 

X 


1 



S 

L 



Figure 13 
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TASK 3 “ ARRANGE FOR AND WITNESS PACKER TESTS IN 
TAM INTERNATIONAL PLANT 


Mr. Charles Ward, Senior (Engineering) Associate with 
Maurer Engineering Inc. and who Is a Registered Professional 
Engineer in the State of Texas undertook this task in the 
absence of Mr. Rehm. 


TAM PACKER TESTS 


5i" csg 


T 




A, 




f ^ 

f ^ liJii 


TAM packeiv-yJ 


tap water differential pressure 




Tap Water 
I n f 1 a 1 1 on 
— r Ai r 

I Actuated 

Pos i tl ve 
Di splacement 
Pump 


- packer inside 5"l/2" casing 

- Test #1 Casing and Packer dry 

• inflated to 2,500 psi using tap water 

• differential pressure to 3>000 psi 

• no movement of the packer 
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- Test #2 Casing wet with tap water. Packer wet 
with tap water and coated with salt. (There 
was no practical way at hand to use brine.) 

• inflated to 2,500 psi with tap water 

• 3f000 psi differential — held for about 
one minute until hose connection to plug 
in casing began to leak and differential 
dropped to 1 ,000 psi; 

* at that time a small amount of water 
leaked out of the top of the packer 
mandrel. The hose connection was 
tightened and the differential pressure 
was increased. Packer began to slip at 
800 psi . 

* Packer reinflated to 2,500 psi, movement 
of packer in the casing was noted at a 
differential pressure of 1,100 psi 


Test #3 Inside of casing and outside of packet 
coated with 30-i»0W cutting oil 

• packer inflated to 2,500 psi , 

• packer showed first movement at 550 psi , 
then held at 600+ psi , but would movi at 
650 + ps i . 


The "U" tube analysis in Figure 11, indicated that the 
differential force on the bottom of the packer was AOO to 500 
psi when the packer slipped in Well 6. Since the tubing used 




on the test was clean, and there is reason to believe that 
there was salt or scale in the 5-1/2" tubing on Well 6, it is 
not unreasonable to conclude that the packer slipped from 
excessive differential pressure under the well site conditions 
This is, however, only a supposition and the packer tests for 
slippage are inconclusive when strictly applied to the assumed 
we 1 1 con d i 1 1 ons . 


DRY PACKER TEST 



PLUG w/PRESSURE HOSE IN 
BOTTOM OF CSG 
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NEW TAM k-]/k" PACKER INTO 
5-1/2" CSG 



PACKER INFLATED TO 2,500 PS I 

( 1 ) 

^3 
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DRY FINISH 
NO MOVEMENT 

(0 
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SALT WATER PACKER TEST 




SALT ON PACKER 


( 2 ) 


- INFLATED P 2,500 PSI 
PACKER BFGAN TO MOVE AT 
1 .100 PSI w/SAI T WATER 



PACKER AFTER TEST w/SALT 6 WATER 

( 2 ) 
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0 1 L WET PACKER TEST 



OIL COATEn PACKER 
(3) 



TEST w/OlL 

PACKER SLIPPED @ 550 PS I 
THEM HELD @ 650+ PS I 
^ j MOVED AT 700 PS I 
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TASK - ARRANGE FOR AND WITNESS THE DISASSEMBLY AND 
INSPECTION OF THE PACKER BODY USED 


The actual packer from the Hackberry well was examined. 

- all but a few inches of the steel braid and packer 
rubber at one end had been completely burned away; 

- the packer mandrel was curved due to the heat; 

- one joint at the top was unscrewed, a locking ring 
was removed and the valve tube was removed from 
the mandre 1 ; 

- remains of all of the 0-rings and the valve rubber 
were In proper place, but had been totally destroyed. 

The packer parts will be retained by TAM until such time 
as the investigation of the blowout has been concluded. 

Nothing conclusive could be determined from examining the 
packe r . 



PIECES OF THE BURNED PACKER P'^CE OF BURNED PACKER 
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TASK 5 - ASSESSMENT OF THE ADEQUACY AND/OR 

SAFETY FEATURES OF THE WELLHEAD AND/OR DOWNHOLE ASSEMBLIES 
PRESENTLY INSTALLED AT THE WEST HACKBERRY SITE 

Within the time and information available for the 
development of this report, it is difficult to document the 
conclusions reached In this task. Therefore, the following 
conclusions must be a matter of opinion and subject to 
challenge and further investigation. 

1) There is no provision for a subsurface safety valve on any 
of the wells. So there Is no automatic shut off for the wells 
in case the wellhead is damaged or destroyed by hurricane, site 
accidents, or political activists. Any damaged wells would 
flow and possibly burn until the pressure in the cavern was 
depleted or until the well was plugged. 

Cameron Parish, Louisiana, is in the middle of the Gulf 
Coast hurricane belt. Over the life of the site the danger of 
damage from hurricanes is very high. 

2) The wellheads are not protected from damage by truck, 
bulldozer, or other vehicles. The wellhead and production tree 
must be protected by steel barriers. 


I 


1 
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RECOMMENDATIONS 
FOR AVOIDING FUTURE BLOWOUTS 
ON WORKOVER OPERATIONS 


The following recommendations are listed In approximate 
order of overall safety. The information and time are not 
available within the confines of this report to evaluate how 
practical or d'ifficult It Is to reduce cavern pressure or 
what the standards are on workover rigs. The recommendations 
then, must be further evaluated in light of these limitations. 

1. Bleeding cavern pressure to a minimum 50 to 
100 psi and balancing tubing and annulus by 
filling the tubing with oil before workover 
(or drilling) operations would make blowouts 
less likely. This wold be the safest and most 
assured method of avoiding future blowouts. 

2. The blowout preventer stack should be equipped 
with shear rams when tubing is in the hole so 
that the rams can close the well in by shearing 
the tubing. 

3. Double safety valves should always be used if 
the cavern is under pressure. 

A stabbing valve for the tubing in use, with 
handles and full opening bore should be on the 
floor of the rig. 

5. The workover rig should have a high enough 

substructure for at least two sets of rams and 
an annular preventer or stripping head. 
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6. With respect to Recommendations 2, 3, k, and 5, 
the selection process for the workover rig 
should be reevaluated. A long term contract 
for a rig suitable for the unique work at the 
site should be considered, 

7. A better evaluation of workover programs and 
safety is needed. The Consultant, Louis Records 
and Associates, appears to be responsible for 
operations. It is unclear just what engineering 
and safety review is made of proposals nor how 
the proposals for operations are evaluated. 

8. The use of inflatable packers should be reviewed. 
They are a valuable tool and should be used when 
needed. On the other hand, the use of an 
inflatable packer on Well 6 caused a blowout. 


50 

A-185 



p 

a 

w 

p 

p 

< 


CQ 

(U 

CQ 

a 

<D 

I-H 

<u 

P5 

CO 

CO 

<D 

fU 


A-187 




(1) 



FROM: GENE CAMPBELL 

U. S. DEPARTMENT OF ENERGY 
318/762-4211 

WEST HACKBERRY, LA. - A fire at the U.S. Department of Energy's 
Strategic Petroleum Reserve facility near Hackberry, Louisiana is 
reported "stable and under control today". 

Oil, which originally gushed about 30 feet above the hole, has 
been reduced to a flat flow out of the pipe. This was achieved by 
reducing the pressure in the hole by draining oil into a nearby cavern 
and by removal of the oil that flowed out of the pipe. 

When the fire started, pressure in the cavern was 650 pounds 
per square inch (PSI). This had been reduced to 50 PSI as of Saturday 
morning. 

Flames that originally shot up 200 to 250 feet have been reduced 
to a height of 50 feet. These flames come primarily from oil in the 
diked area around the hole and surface oil from the sea shell bed 
surrounding the hole. 

Construction work on other projects at the site continues as 
usual. DOE has ceased all movement of oil into other caverns. 

Boots & Coots, Inc., oil well fire fighters and blowout specialist 
from Houston, has been engaged by DOE to put out the fire. The fire 
fighters were on the scene just 2 1/2 hours after the accident occured. 

Boots & Coots then began preparing the site for capping the well. 
Saturday, debris such as equipment, trucks and a 175-foot drilling 
rig near the bruning well were being removed. Removal of this red-hot 
metal is to reduce the possibility of re-ignition of the fire and 
clear the way for the fire fighters to move in equipment to fight 
the flame's source. 
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FROM: GENE CAMPBELL 
U.S. DEPT. OF 
318/762-4211 
WEST HACKBERRY 

Don Mazur, Dept, of Energy's Project Manager from New Orleans, 
was on the scene shortly after the accident to take complet charge 
of the operation. An estimated 200 men are engaged in fighting the 
fire with excellent support from local communities and volunteer fire 
fighters. 

After Boots & Coots experts get close enough to see the condition 
of the wellhead and piping, they will then determine the method to 
be used in capping the well. It is expected to take from two to 
five days to complete the job. 

A series of dikes has been constructed to contain oil fl owing 
from the cavern to restrict environmental impact. 

Oil that leaked into Black Lake from the dike at water's edge 
has been held in a small area by containment booms put into place 
immediately by DOE. The Coast Guard is on the scene to support the 
operation. The Coast Guard's Gulf Coast Strike Force arrived at 
Hackberry Thursday night. 

The wind has assisted in restricting the oil to an area about 
800 yards along the shoreline and about 150 yards onto the water in 
a crescent shaped area. However, smote and heat from the fire have 
prevented a start on actually cleaning up the area. 

It is estimated that the loss of oil from the cavern will total 
between 60,000 and 70,000 barrels by the time the well is capped. 

The cavern contains seven million barrels of oil. 




FROM: GENE CAMPBELL 

U.S. DEPARTMENT OF ENERGY 
318/762-4211 
WEST HACKBERRY, LA. 

A visitor to the site late Friday was Gov. Edwin Edwards of 
Louisiana, who viewed the fire with Gen. Joe DeLusa, who is the 
director of the oil storage program from Washington, D. C. 

Edwards told DeLuca that though such accidents were to be expected 
in the oil business, that he was distressed at the loss of life and 
injury, but was satisfied that professionals were in charge, and 
that appropriate fire and pollution control measures were underway. 

Bradley Bergeron, 22, who was injured in the accident, is reported 
improving in a Baton Rouge, La., burn center. Bergeron was one of 
two injured. Clarence Simon, 38, died a few hours after the fire. 

The rest of the 20 men on the platform at the time escaped without 
injury. All employees have been accounted for. 

Oil spill cleanup is proceeding along with the Boots & Coots 
efforts to put out the fire. Other construction work is continuing. 

Oil fill to other caverns will be resumed only after thorough site 
safety checkouts have been completed. 
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FOR IMMEDIATE RELEASE 

SEPTEMBER 22, 1978 

NOTE TO EDITORS: 

DOE STATEMENT ON WEST HACKBERRY FIRE 

(11 A.M., EDT, 9/22/78) 

A fire which started Thursday afternoon at the Department of 
Energy's Strategic Petroleum Reserve facility near Hackberry, Louisiana, 
is expected to be extinguished late today or early tomorrow, DOE 
officials said today. Two workers were burned, one fatally. 

The fire, which began about 4:05 p.m., CDT, may result in the 
loss of about 40,000 barrels of oil. Some seven million barrels 
already are in the storage cavern where the fire occurred. The 
fire is expected to have minimal effect on the overall SPR program. 

The fire continues at the surface of one of the oil storage 
sites. DOE officials are on the scene, along with several fire depart- 
ments from Cameron Parish and a professional oil-fire fighting team 
from Houston, Texas. Officials say the fire will not spread to the 
cavern itself, which is located more than 3000 feet below, and has 
an overall capacity of 12 million barrels. 

The accident occurred while workmen were removing the piping 
in the well casing which connects the deep storage covern with the 
surface. Plugs had been set in a lower portion of the piping to 
prevent the pressurized oil from flowing to the surface. Apparently 
the plugs failed, allowing the oil to escape. 

The released oil was ignited and is burning withina a contain- 
ment area around the well. 
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It is estimated that oil initially was flowing from the well 
at about 2000 barrels per hour, and that about 40,000 barrels may 
flow from the well before cavern pressure is reduced enough to stop 
the fire and plug the well. Some oil has leaked from the containment 
area into nearby Black Lake. Coast Guard and contractor crews are 
on the lake to contain and recover the oil. 

The storage cavern is about 150 feet in height and 885 feet 
at its maximum diameter. It is one of five similar caverns located 
deep within a massive salt dome structure near the town of Hackberry. 

The site is about 12 air miles southwest of Lake Charles, near the 
Gulf coast. 

The Government plans to store 50 million barrels of oil in these 
five caverns as part of the Strategic Petroleum Reserve program which 
is being developed to reduce the Nation's vulnerability to interruptions 
of foreign oil supplies. Altogether, more than 42 million barrels 
of oil are now in storage under the SPR program at West Hackberry 
and two other sites. 


- DOE - 

News Media Contact: Jim Griffin, 202/566-9418 

John Donnelly, 202/566-9418 
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FOR IMMEDIATE RELEASE 
SEPTEMBER 25, 1978 

DOE APPOINTS BOARD TO INVESTIGATE 
STRATEGIC PETROLEUM RESERVE FIRE 

A committee to conduct an investigation of the explosion and 
fire last week at the Department of Energy's (DOE) Strategic Petroleum 
Reserve facility near Hackberry, Louisiana, was appointed today by 
Ruth C. Clasen, DOE's Assistant Secretary for Environment, 

The members of the investigation committee are: Phillip C. White, 
chairman, a private energy consultant who was Assistant Administrator 
for Fossil Energy at the U.S. Energy Research and Development Adminis- 
tration; Oohn N. Murphy, Director of the Pittsburgh Mines Safety 
Research Center for the U.S. Bureau of Mines; George Dix of the 
Office of DOE's Assistant Secretary for Environment; Glen Stafford 
of the Office of DOE's Assistant Secretary for Energy Technology; 
and Phillip Low of DOE's Inspector General's Office. 

Mrs. Clasen said, "This committee will report directly to me 
about the details of this accident. The investigation is to take 
preference over all other prior commitments of the committee members." 

She requested that the coimnittee members submit a report to 
her within 30 days. 

The investigation committee will seek to determine the nature 
and extent of the accident, including its cost and its effects on 
the Strategic Petroleum Reserve program; the cause of the accident; 

and a judgment of actions with need to be taken to avoid similar 
occurrences. 
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News Media Contacts: Len Arst, 202/376-4272 

John Donnelly, 202/566-9418 
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FOR IMMEDIATE RELEASE 
OCTOBER 3, 1978 

DOE ESTABLISHES CLAIMS OFFICE AT SITE OF 
STRATEGIC PETROLEUM RESERVE FIRE IN LOUISIANA 

The Department of Energy (DOE) has established a claims office 
to handle individual claims for damages caused by a recent fire 
at the Strategic Petroleum Reserve site at West Hackberry, Louisiana. 

DOE is contacting property owners in the surrounding community 

whose property may have been damaged by particles and smoke plumes 

caused by the fire. Individuals with potential claims for damages 

should send the claims directly to: 

Robert C. Cottrell 
Area Construction Manager 
c/o Department of Energy 
HRB Box 220 

Hackberry, Louisiana 70645 
318/762-5141 

Last Saturday, oil technology sepcialists replaced the permanent 
control cap on a pipeline where the fire broke out on September 21. 

The pipe had been temporarily plugges on September 26. 

One man was burned fatally and another sustained serious injuries 
as a result of the accident. 

DOE estimates that approximately 68,000 barrels of oil gushed 
out of the pipe while the fire was burning. Of this, about 33,000 
barrels burned and DOE is now determining how much of the 35,000 
barrels being recovered will be reinjected into storage or sold 
as waste oil. 




About one-half hour after the oil release began, a series of 
booms was laid on the lake. The booms contained the oil in a relatively 
small area along the shore. Studies are underway to determine the 
best methods for cleaning up the remaining oil on both lake and shore. 

"The mobilization of both men and equipment was accomplished 
quickly and professionally," said Donald W. Hazur, SPR New Orleans 
Project Office Manager, who directed much of the oil recovery effort. 
"The oil was contained and picked up with great efficiency. We are 
particularly grateful for all the assistance which we received from 
various Federal, state and local agencies, as well as the DOE contractor 
personnel . " 

A DOE-appointed five-man investigation board is conducting a 
study of the causes of the fire, and ways to prevent similar accidents 
from occurring. Its report is due to be delivered to DOE within 
a month. 

DOE has also arranged with the Department of Commerce for speedy 
reimbursement of fire-fighting costs to the six voluntary and two 
paid fire departments which helped fight the fire. The Claims Office 
is also coordinating this activity. 

- DOE - 

News Media Contact: Jim Griffin or John Donnelly, 

202/566-9418 
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Officials defend operations 
at Hackberry salt domes 


ByDONELLZEY 
American Press Staff Writer, 
(Related story. Page 2) 

A federal official denied 
Friday that Ibe U.S. Depart*, 
ment of Energy (DOE) ts less 
Cdncemed with the life that* 
was lost In the Hackberiy^ 
Strategic Petroleum Reserve' 
fSPR) fire SepL 21 than with 
painting a rosy picture of the 
storage operation for the pub- 
lic. . _ 

■ Yet, officials "stop at no 
lengths to defend the opera- 
tional procedures at the fa- 
cility and are emphatic that 
the federal' personnel in 
charge are qualified. They 
especially defend the overall 
supervisioh .at ^ the project, 
vehemently denying that 
supervisory ppn.onnel have In 
any way neglected their duties 
In pursuit of other activities Jn 
this small Cameron Parish 
community. 

■ McanwhQe, Gov. Edwin Ed 
wards and U.S. Rep Henson 
Moore have in effect said bum- 
bling and uiexperlenced bu- 
reaucrats paved the way for 
the explosion and fve that left 
one man dead and another 
seriously injured. 

And late this week, the 
Amencan Press was told that 
a go\emmcnt boat was ui«ed 
at taxpayers’ expense by 
federal employees and guc.st5 
for a Sept 16 joyride complete 
with beer and female compan- 
ionship, that' there have been 
reports of confidential bid 
information being leaked to 
competing contractors, that 
storage domes adjacent to the 
fatal cavern were bled prior to 
the weUs being reworked, that 
safety regulations were vio- 
lated, and that there seems to 
be confusion among federal 
officials as to who is in charge 
at the site. 

Beginning at 10 a.m. today, 
on. 7, Sen. J. Bennett John- 


will .be In Ibe Contraband 
Room, of the Lake Charles 
Civic Center.'.. ' 

Graffttti copied by an em- 
ployee from papers on the 
desk of a federal official at the 
site indicates that lapses of 
professionalism have Indeed 
possibly occurred. The graf- 
/Jttlreads:;:','..". | 
-I'm glad that I'm an American >> 
I'm glad thatl’m free . f 
'-Bull wish that I was a Utile j. 
.'f;'.'* dog’; ..:'.’” .IJ 
And Carter was’a tree. ’ * ? 
ack Wilson,' acting site 
commander and supervisory 
environmental engineer out of 
Washington, DC., in an inter- 
view Friday morning defended 
the competency and integrity 
of the federal personnel and 
said the DOE was definitely 
not downplaying the death at 
the storage dome. ' ' . 

'‘Absolutely notl” Wilson 
said.' 

He said the boat, appropri- 
ately dubbed the “Skimmer" 
and used to remove oil spills, 
cost the taxpayers about $200,- 
000 Wilson said he was not 
aware that a party was held 
on the boat involving four to 
five males and three to four 
females The DOE would not 
condone such an activity at the 
taxpayers’ ex'pen&e, he said. 

A federal employee present 
for the Interview acknowl- 
edged that there was a parly, 
but said It was merely a 
"launching party." The boat 
had recently been launched at 
the Amoco dock near the dome 
site, be said. The only liquor 
was a bottle of wine used for 
the christening, the employee 
said. The females were the 
wives of the males participat- 
ing in the ceremonies. 

A witness said the boat was 
away from the dock for about 
four hours. 

Wilson dtscf'imted claims 


have received safe^ and first 
aid training, he said. 

He said the government has 
a quota — preferably called a 
"goal" or “fill schedule” — on 
the amount of oil to be pumped 
Into the caverns. The goal Is 
one billion barrels by 1985, and 
100 million barrels by Dec, 31, 
1978, WUson said. 

He* said no safety shortcuts 
were taken at Cavern No. 6 la 
order to meet the goal. 

Wilson heatedly defended 
the qualifications and supend- 
sory abUity of the site director 
of operations, who is In charge 
of the domes and the oD stor- 
age. When asked If a knowl- 
ledgcable supervisor would not 
as a safety consideration have 
bled the dome to reduce pres- 
sure before allowing a crew to 
rework the well, WQson said 
the supervisor would have had 
no authority to halt the work, 
even if he knew the crew’s life 
was in danger. 
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Leader responsibilities 
at dome are confused 


HACKBERRY -- “Regard- 
less or what Wilson said about 
•chain' of command, I would 
slop any unsafe act if I saw II. 
There’s no point In taking 
cTiances," said Maurice 
Graber, resident U.S. Depart- 
ment of Engery (DOE) engi- 
neer at the Hackberry Strate- 
gic Pdtroleum Reserve (SPR) 
site here In response to 
remarks' by another federal 
official.. ' •.•’•» •• ■ 

Jack ' Wilson, acting site 
commander and supervisory 
environmental engineer out of 
Washington, D.C., had said in 
an earlier interview Friday 
(hat DOE personnel at the salt 
dome storage site would have 
had no authority to stop a 
crew from reworking a well 
even If the officials knew the 
crew would be In danger. 

Wilson said that In the 
federal chain of command, 
neither Graber nor the direc- 
tor of operations would have 
been authorized to stop the 
work Once the order Is given 
from a higher level, local offi- 
cials cannot countermand 
those orders, he said. 

The contradictions amplify 
the confusion that has existed 
at the federaJ oil storage fa- 
cility since the ^ut^-cven to 
the point of controversy over 
who IS actually In command at 
the site and command respon- 
sibilities. 

Wilson said Friday -that 
Graber Is in charge of the 
overall site operations Graber 
denied the claim,. saying he is 
in charge * of, construction. 
Thomas Petty Is In sole charge 
of operations, which includes 
the storage domes and related 
activities, Graber said. 

, He said that If a life was in 
danger or the situation so war- 
ranted, be wwdd not hesitate 
to countermand an order. • - 

*1 ....OpA ” 


Asked If Petty should have 
known .the dome pressure 
'should have "been reduced, Wil- 
son said, *T’m certain in the 
back lof his mind he (Petty) 
knew the dome was under 
priwure and ffui-stiwii-d Itie 
safe.j .” 

Graber said domes adjacent 
to Cavern No. 6, which erupted 
In flames Sept. 21, were bled 
(depressurized) prior to the 
wells being reworked Cavern 
No. 8 was not completely de- 
pressurized because it con- 
tained about .seven million 
barrels of oil, he said It would 
have been difficult and expen- 
sive to remove tlie oil and 
replace it once (he weD was 
reworked. -- 

There have Ih-cd rcporl.s that 
enforcement of Mfety regula- 
tions at the storage site has 
been lax. According to Liie 
reports, employees were given 
no safety traming and no 
training In extinguishing oil 
fires Some fire cxlingul^ers 
have been umtelled, but em- 
ployees would not know which 
extingui.<;ber to use for a pai- 
Jicular type of fire. - . . 

~ Electrical cables camlna 
23,(X)0 to 43,000 volts have been 
burled at the site without a 
conduit, pumps have been 
operated without being 
grounded and without auto 
malic shutdowns For a while, 
there were no catwalks around 
the wellheads, according to the 
accounts. 

“They Just dug a trench and 
threw them (the cables) in and 
covered them up wtUi only the 
insulation," the press was told. 
"Let a local . contractor or 
company do that and OSHA 
(the federal Occupational 
Safety and Health Administra- 
tion) would hang them.” 

About four months ago a 
cable was r^rtedly hit, caus- 
ing a ni'ior explosion, but no 


Graber, gruff but a refresh- 
ingly (uindld federal ijteclman, 
agrc'ed that some of Ihe cable 
was laid wdthoul a tunduil but 
was done with euthor!.'i«'.lon 
He said he wpv rv. a*, .-.re of 
tilt expl h: i “ 'it to his 
knowledge OSHA officials 
have not lr.vpertr*d the site. 

He also said all safety rules 
arc not tieing fnllow(< but 
qualified llic«itPU*ment 
"1 don't know of aiij pl,i( e In 
the world where all Rifely 
practices are obi.ervcd at all 
tiroes,” he said -“I was not 
aware of any violdlloii of 
.vjfel) procediuvs ” ■ .. - 
Safely training has lN*<-n pro- 
vided, and the pumps are 
grounded and have .ijlfuiicillr 
temperatuie and vllnotor 
shulnffdivlre' hf 'd 
"I rea)l/p wp ii.i.i u a 
hurry, but v'l-l) i.. nil ’ i-n 
dl‘^rf-grtr(led,''ht u-’ld 
As for Die raie/ of Ui'' t > plo- 
sion. Gr.'N’r uid In )i- (pin- 
ion it w.i' a gav Itiiiiiile, n'l the 
prevaire in Ihe dome 
Another Ihtxio' is Ihal the 
explosion was caused by a 
spark from a ginerdlnr or 
engine 

(jratver Bgr»-(d thal liu jirc'. 
Rurt C'uld i..i.{ Ih(t. n ‘Kid 
prior to the workiutr i ri‘>' 
going onto liir site 
He said Dial In tiiv re(iii|ee 
tlon there has ni ver t>t*en a 
fornidl meellng of su{iervlsors 
and olhcr higher echelon per- 
sonnel at the site to discuss 
operations and pinpoint poten- 
tial problem areas. Numerous 
iDlormal meetings have been 
held daily. Graber said If any- 
one at the site requested a' 
formal meeting, he was not 
aware of It, and that be defi- 
nitely would not have denied 
such a request. 

As for confidential bid Infor- 
mation being leaked, be said 
he could not say for sure It bad 


"Bul.l would hope not," 
Graber said..: trr.; 1 ’” .; 

* -As for reports received by 
the press that the machinery 
was in motion to promote to 
fp-leral stalu.s a Parwn'-GIl- 
bane operations supennitnd- 
ent who is also allegedly a 
close associate of Petty, 
Grii))cr.;>ald he had heard re- 
ports about the promotion. 

Allen Fruge, a DOE consult- 
ing enfjni*cr, also confirmed a 
report that he refused to allow 
two volunteer firemen from 
the Harkbcrry Volunteer Fire 
Department to enter the main 
gate at 2 a m on Friday, Sept. 
22, atKiwt 10 hours after the 
explosion 

iitiitxr, cvpiiiinlng the Incl- 
di-nl, Mid suffinenl firemen 
>'( <dv at Ih'' site 

tv (I i.Mi ii u ri 'unitud 

j if 'i 111', inuvl f pqmpmeiil 
lulu liif a'-i d iK'^.-iuse of the 
flrvni'n's lai'. ptirkid along 
Ride ill" n..'’d l*.)c]ing to the 
if me. ncF.iid 

' You II .!.» no! agree, hut the 
ri iivKi fill niil letting them in 
w.-", valid," Gralicr said. 

lie f.iid till* government ap 
pn-ci.ile^ the M*rvice.s of Die 
firemi-ii paid and vulunlecr- 
eri'l It IV Hv undi rvlanding the 
p.i.i.'iime.’.l will cover all 
equipinuit and material ex 
f-^nves - ELLZEV 
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BEAUMONT ENTERPRISE 
September 25 , 1978 



HACKBERRY, La. (AP) - 
Experts who fight fires in the oil fields 
throughout the world failed Sunday in 
their first attempt to snuff out a stub- 
born and expensive blaze at the na- 
tion’s showcase Strategic Petroleum 
Reserve here. 

"It didn’t work,’’ said Gene 
Campbell of the U.S. Department of 
Energy. “They’ll try again 
tomorrow.’’ 

The blaze began Thursday night, 
following an explosion that killed one 
man and seriously burned another as 
some 20 workmen scrambled for their 
lives. 

Officials fear the blazing oil, 




spewing from a cavern holding 7 
million barrels of crude, will stain an 
$8 billion federal project to store oil in 
Gulf Coast salt domes as a hedge 
against Arab boycotts. 

Firefighters Asgar "Boots’’ Hansen 
and Edgar “Coots’’ Matthews tried 
Sunday to force salt water down the 
blazing mouth of the well to stifle it 
momentarily. 

Then their men would plug and seal 
the well before a new geyser could 
erupt. 

“They thought possibly if they 
pumped salt brine into the hole — it’s 
heavier than oil — it would force the 
oil down into the hole. 



“But Boots said it was like if you put 
a 30-foot pipe into the middle of the 
Superdome and started pumping 
water. The water just fell into the 
cavern and the oil just kept coming 
out,” Campbell said. 

He said the firefighters would try a 
different attack Monday. 

"What he’s going to try and do Is 
knock that pipe down. See, what they 
tried today was the easy way. 

"The trouble with knocking that 
pipe down is it goes all the way down 
into the cavern, the bottom of which is 
about 3,500 feet. They’ll have to fish it 
out and that takes time and money. 
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fire I hope PU ever see^ 



Stiff Special to The News 

WEST HACKBERRY, La. — “One 
minute I looked and everything was 
fine. Then I turned around and I heard 
the thing explode, and 1 saw men flying 
everywhere.** 

George LcBove, 35, was desenhing 
the scene at the federal governmeni’s 
salt dome storage facility when one of 
the rigs exploded Thuisday afiei noon 
“There was nothing really special 
about what they were doing. No one 
was taking any special precautions, it 
was completely routine,** said Lchovt*. 
who was povi mg concrete alxiut *10 feet 
from the site of the blast 

He said he ran toward the derrick to 
help the 15 men who hud been on the 
ng at the lime of the explosion Ho said 
most of the men jumped safely to the 
mud below and where not injui od 
“But we had to move quick becaiiv 
that fire begin to spread,” LoH(»ve said 
"The black oil was flying and then' 
was a lot of noise, and I saw a few 
flames,** said I,eBove, who li\es in 
Hackberry 

“The flames were shooting up about 
50 or 60 feel and they soon began to 


spread all over the place.*' 

“I've been work’ing in oilfields evei 
since 1 got out of high school,'' said 
LeBove "And in all those years i\c 
only seen one cUluT fire, but it was 
nothing compared to this Thi> is Hie 
biggest fire I hope I'll ever see " 

The file soon enveloped the denn k 
the men were working t)ii and it»g»*d 
out of control within the .‘uojoiii- 
square cSiea ov.t the salt At its 

peak hue Thursday nrg.ht. I.* linM' '.nd 
flames 1* ajU as high e . :'00 fret » 'ul th** 
file eiiiplid in fiirn>M*lile b’l.t, ,is 
the oil bubbled fioin lh»‘ ['luiind j 

'‘Tli«*ie w.is noihiiij» v.e (i»uhi do 
right 4*iWii> bei lU r H » i(s» hut ' ’ 

Ixnfj\e, who has \ m.-Ji,] ,,i M • -ite 
since It*. dtdM a’lMii m dul/ 1 ’ ' ] jo 
H.u I beny I iTM fju p ij t i\, i.t 1 ,1 I ,i ]:t i 
tie bit tdl» I 1 i I p I.) leit t' . * I 
nothing thry t do I nil* I 'I : I 1 1 t 
Irii d to • h(' u V iiit I on th« 11* • . • • 
the fill* wo\\\ 1 to )l anil \.’i m ’ ’ , < t 
clos. I " 1 rr„,se .Mid eth* i i lojf! »•, t * . oi 
llie New Orlt -iis ( nnti.iLtJng, fjiiii (»l I 
Parson « (hllMiie, lit( i (/i.niiai /t i.i .'id I 
the firefighter* tluoiighrati 'Jhiiis'hj ( 
night and into 1 ndiiy luoriiing | 
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Poof federal planning 
cited in oil reserve fire 


By ROYAL BRIGHTBILL 

BATON ROUGE, La. (UPI) — Gov. 
Edwin Edwards, a consistent foe of 
Carter administration energy policies, 
said Kridfiy the Hackberry strategic oil 
reserve fire resulted from poor federal 
planning 

'‘Ii‘s one of the several things that 
experts told us all early in the plan* 
ning stages could not happen but has. 
in fact, happened/* he said at a news 
conference 

The governor said the accident was 
unfortunate but predictable 

**IT*S A CLASSIC example of the 
unwillingness of federal agencies to 


listen to people who know something 
about a problem," he said. '*There is not 
anybody m Washington at any level 
who knows as much' about the oil and 
gas business as do people m Louisiana, 
Texas and Oklahoma And they would 
be well-advised to begin listening to 
us." 

Edwards opposed the oil storage pro- 
gram from the beginning, although not 
for safety or environmental considera- 
tions lie said It was ill-conceived and 
economically unsound. 

"1 said it was a silly program," he 
said "It's very expensive and will not 
store enough oil to make any differ- 
ence at all in a very serious embargo. 

"IT WAS AN EXERCISE, m my opin- 
ion, in (public relations) work on the 
part of the ndiuinistnjnon to lull the 
American public into thinking some- 
thing was being done to protect Amer- 
ica against another embargo, and that 
^ just IS not right " | 

, ICdwards said the program was pro- 
' jected to produce a 100-day supply of oil , 
1 for the nation at a cost of SI billion, or 
1 about S20 per barrel, compared with i 
'SIO per ban el for domestic oil taken 
from the ground 

Jle said the money would be better 
spent cucouraging domestic pioduc- 
tion and building a gas pipeline lo 
Mexico, which has vast fields of iiaiu- ' 
ral gas. | 

EDWARDS CONSISTENTLY has ' 
opposed federal regulation of the gas 
and oil mdustiy. which provides the 
state a iiiajoi sliare of its tax income 

The governor said there were some 
environmental concerns as a result ot 
the fire 


A-205 





o 

o 

o 


\£> 


O 

>•»» 

« 


*e 

Cis 

£ 

<i) 

•M 


&■•= e 
■B^s 

5 ^ * • ♦«# 

" f 3 3 

(l> o 

£ ^ 2? 

S 5? fcc *j 
jcj g w S 

t- b ?3 o 

g W>Ui bO 
o _ c 




2 « CP rt 

i 5 f 82 

cB :3 p •-» 

,D ’*3 bO a> 

P CP ^ X) 

^ tg *0 3 

S *SJ a d> 

^ ^ S “>j 

S 8.12 5 

3 Si 

8 ^ b a 

TS 2 «J § 


S.'S as 

o si a 
cs S 4^ o 
P "S a» t^A 

> bO CiO 

^ jcj " C 3 

3 g o 

bO u ^ u> 

tJ jcs tp 

•«p 4 O 

jd P *0 o 

••H 

o ^ 


- .3 ^ 


ft* ^ 
d ” 

“Bra* 

*=i 12 S o 

® 2 85 

-« g 'S — 
fe*® “c; 
A*, .a "s 

ar|- 


52 - 

2 d 0 ) 


S d 0 ) 

.S'S.3.6 


§ 

t' 

e 

v> 

0\ 

0) 

Skai 

H- 

• ini 

^■c 


I 

bD 

5 
■S 

I 

I, 

w Si 

g*s 

=3S 

jS QJ 

^ -d 

S St 


^ a 


.52 

WH 


CO 

C 3 

•a 

X 3 


: ft>’ 2 ? 

i s a 

' g 

•C Si'S w-gS 

Sf-g^sS 

|s|«|i 

o ^ 


*0^4 * 

^2 


M 

a 

a 

o 

u 




•d .S W 

1^ ^2b 

« „ e a 

(y g W 8 ^ So 

SJ S 3 « *' 

•-< CL CO 

ST. rs 


< P, CO 4 -» > 
01 O d CO 
-O jd .0 jd 


M o 

o ♦-• 

gs* 

«M *25 

s> 

CB W) 

bO 

2 d 

ft* -d 

S « 

OB CJ 
O CO 

: g 

a " 

o -o 
jd d 

bo” 

2 2 
O 03 
00 Jd 


8 2 5 

S'S o 
S S y t: 
= S.S 2 

fi ft* *'* u 
a k o rt 

? e.> ^ CO 

CD X 3 

2 to o 

SD? 

S « s 
flc 5 5 J 

d Ui *-* to 

i 0 O.S 
•cj r: 
a «»' g ” 

03 O fti 
ft* ^ r* 

« 3 o b 

c3 t/> bO CO 


^ -O 
d o 

a" 


u 

1 

CJ 01 
2 

pin" 
h d 
a> 


"S S 

tJ d -d 
f J a ^ C'^ 
rj t .4 c* 
ft* TJ " 

g •“: d K 


as 

i35 
'-J « 

a> t 4 
u. 

3 ° 

ft* <u 
0 , g 
il o 


73 7 / O ^ 

i?g q Si 

O rn^; ii 
d L.. o 
c 3 •: fj t 

go -LI 

a n 13 1 : 

H ^3 o 

O -sj> 

C 

4] 

CO j ^ P 

5 j ■^’* fti^ 

.J «-• M 


f. u, 
•o J": ft» 
rs ^ - I 
c; cj .. . 
/: - 
01 *" u 

,C fJ rJ 

«** b, 


ft* 13 t.' 

.'*■ t- . 
ft* '■> « 


;* o 
c . t 


fj < 

, I 

.Ti “ 


f*. 

( 


1 


ri I I • 


, iJ >. 1 J 

, • 1 i. 11 . 

■* , • • » /i 

■ T I t * < • . ,' « 


r 1 


ft 

, , 

fai 

Tj •* 

» *• » *» 1 

, 4 • 


) Qi 
trjX 4 

cl 

t] 


• j 

* “ 


0 
^ aJ 

IJ 

Of 

Cl 

t 

L-J 


1 1 

1 

Of « 

b 

f'l 

J 

C * 1 

• * 4 


\l T 1 
0 r: 

t} 

VI 

0 ) 

•1 
c. 
>* . 

» , ‘ 

‘ 4 -f 

• J 

, .- 3 1 

"* 1 ' 

1 

"1 *trt 


n 

J. !:', 

:: . 

t. 

1 



1 




• 

,* Li 

.. ' * t 

. 1 1 *- . 

. • ' - 

0 


0 

Of 

J 

V • ‘ 

- r, .. 

d • ‘ ' ; ' 

■3 J 

Of 


ft 

.fj 

j: 


1 «. . 

0 0 

L V I.. 

* i 1 -J 1 4 i . * 

1 

. 

d 

* 

-C 

d 

d 

J r 3 

*■ . - • * * * 

Ci r* J 

ri 

Cl 

il 



Cl 

i 1 

f *' c. 1 


p 

Of 

n 

r% 

p* 

i: 

u 

1 

t 

ri 

1 . 

V. -n , *; 

i.>* / 

■' .. f. " ; 

r 



A-206 




:«awso 

aaswi ^ 2 “^ 

ByDONELLZEY 
American Press Staff Writer 

IIACKBERRY The federal Strategic Petroleum Reserve 
(SPR) site hci*c remained in a state of confusion F'riday 
following an explosion Thursday afternoon that left one man 
dead and a second hospitalized in critical condition. 

The site is administered by the U.S. Department of Energy 
(DOE). Friday morning DOE officials were scurrying around 
in an obvious state of contusion as the media attempted on the 
one hand to obtain information about the blast and area 
firemen on the other fought to contain the blazing gas well. 

Representatives of llie media from Baton Rouge, New 
Orlean.'.. Lafayette and other areas were left standing in the 
broiling sun for hours awaiting a briefing with DOE officials. 
The briefings were promised periodically but a hitch always 
do\ eloped A Baton Iloiigu television ciew reportedly arrived 
at (he sue at 3 a m. Friday but bad to wait until about 10 a in 
while DOE officials })ul tlieir heads logetlier lo decide what to 
tell the public 

In other developments befitting the mood at the site, a 
DOE official said he would “kiH" a repotter if (he icporter 
punted Ins comments about Rill Paiker, SI'K deputy piojtet 
maiviger, and Tom Lankford, SI’K public itifonnatmn officer 

Then, late Fiiday afternoon the DOE Public Infonn.ilion 
Ofiiccc (PIO) out of Diillas, Texa';, icfused lo confiim 
whellicr all crewmen working on the blazing rig, have been 
accounted for. 

Gene Campbell of the DOE Dallas office, who kept 
reporters wading for hours while allegedly huddling with 
officials from Washington. D C , said it was his understanding 
that all ciL’wmcn on the rig have been accounted foi. 
However, Campbell icfiiocd to say tliat the headcount is 
definite. 

DOE officials refused to allow reporters acce.«!s to tele- 
phones An American Pret s reporter asked to spe«''k to either 
Parker or Lankford, who had kept the pi css and law 
enforeemont agencies informed during the chaotic hours 
follow mg Ihe blast Thursdav night. 

Allen Frugc, assistant resident engineer with the DOE, 
said that Parker and Lankford would no longer be giving 


information to the media. Campbell had been brougtit in 
specifically for that purpose, Frugc said. 

When asked the whereabouts of Parker and Lankford, 
Fruge said, “They’ve begn booted back there (pointing lo the 
blazing rig at the opposite end of the compound). 

“They’ve been replaced by Campball because of all that 
half correct Information in the newspaper,’’ be said, appar- 
ently referring to the Associated Press story in a Baton Rouge 
morning newspaper. 

“And if you print what I’ve just said. I’ll kill you,’’ Frugc 
said, stalking back Coward the headquarters building. 

At about 10:15 a m. a law enforcement agent persuaded 
Campbell and the DOE officials to meet with the media 
representatives 

A source told the American Press later that the officials 
did not want lo meet with the press. 

During the qiiosbon-and answer session Campbell said he 
was not fully knowledgeable, about developments at the 
Ilackborry salt dome. Campbell agreed that the cause of the 
well blowout was a spaik, but that an investigation was 
underway 

Asked if the blowout and subsequent oil spill in adjacent 
Black Lake could ciealc an environmental problem, he said 
environmental problcnns are not unusudl m oil fields 

Asked If the lilowout would hurt the DOE'S public relations 
campaign supporting llic concept of oil storage in salt domes, 
Campbell said, “It won't help but it won’t hurt ’’ 

He said the safety program at the DOE compound is 
“normal ’’ When asked lo be more specific. Campbell said he 
was nol well versed in the pi ograra and could not elaborate. 

Conti ary to Fruge’s remaiks about the Fiiday Associaled 
Press story. Campbell said without hesitation that the story 
was accurate in every respect. He made the comment on two 
occasions 

He said ft'deral officials liad made no calculations of the 
costs of oxlinguishmg Ihe bla/e and cleanup operations 

Following the pie.ss conference, media representatives who 
had not slipped by the guards earlier Finlay morning and 
visited the blazing vv ell w ere given a tour by DOE officials. 
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BySTKVKKKNNY 

MaffWritcrofTheNPws 

V/TiST HACKBERRY, La. — Special five- 
fjgbliTti fiojii Houston made the first effort 
late Friday afternoon to extinguish the oil 
storage facility fire that has raged in West 
HacKi'eri’y for more than 24 hours. 

Firefighters, undi*r the direction of 
Bools ILiihsen and Cools Matthews — lor- 
mer, piotigcs of famed peiroleiuii fire* 
fighter Red Adair — and U S pepariment of 
Energy official's began a dnlling operation 
lo ri-lievt! underground pressure, which is 
fueling the fire at the nation's giant oil 
reserve Mordgo salt dome. 


The burning derrick is on the south shore 
of the lake. 

No new injuries have been reported in 
the fire. Campbell said. One workman. Clar- 
ence Simien. 40. of Abbey ville; died Thurs- 
day night in Baton Rouge General Hospital 
after suffering 2nd- and ,lrd*dc«rec burns 
in Thursday afternoon's blast. A second 
man, Bradley fiergcion. 37; of Nev/ Iberia, 
La., remained in critical but stabli* condi- 
tion at the hospital Friday aftiTiioon wiih 
.2nd-degree burns over 65 percent of las 
body. 

Both Simien and Beigeron were stand- 
ing on the 80-fooi dcrncl wlu*n n exiilodecl 


MATVilKWS DOES not expect the fire to 
be o.\*inguishe<i for “two or three d<iys," 
said Ceue Ccinipbcll, DOll snokesman Oflt- 
cirls < xpc'Ct bciv/een ?0.000-70.00a barr'^ls of 
oil Nvorlh vp to Si inilljoTi — will he lost 
froid the 13 miDiou-harrel facility by the 
time the fiicr^oiil 

Tlie workmen Imgaii sinking a 2-jnch 
steel jiipelijc into the gmnt blCti..r;»? ca\ei n 
locaiec! 3,420 feet bck'\' Black Lake. KS i nics 
soulhv Cbl of Lake Charles, La . to diain oil 
soiu'' of thj salt vxUe: in tJie do.ne. Unis 
lelnvingthc piossine 

The salt dome is- fUicd with 7 million 
bands of oil <md 6 niilhcu barrels of salt- 
ivatc r. Cranpbell said As ojI is '»iou\l m iht; 
cb)mo. silnvaior is puinjied oiii ol the hian- 
mat1eca\eru 

About 100 volunteer lirerron fmm sov«;a 
locrd communities have Kept the Jiie con- 
lamcd to llic 200-foohsquaie dikes ihat sm- 
loaad the stuiaro fac*ln\\s two del neks 
Si.'vpn Ine engines h ive puip]ied V'aiei to 
co-U the fue since 7 pm Thuiiday, allow- 
ing tiiefighkis to gel within 50 Jiet of the 
blazu. 

AN UNFSHMAIKH amount o**oi! Jias 
leaked fi om the dihe> in to Black Lake but it 
has net igniled Cumphcil said Uu- lire- 
fightors appal oiiUy iia\e plugged ihe leak 
and no more oil m spilling into the lake. 


Volunteers respond to the cmII, witness 
recalls the moment of the iAploMoii; 
Louisiana governor bbmes poor fed- 
eral plnmnng Storxcs on 25A 

aidJOpiu TIuiisday Thiitei'ii olliti uieli. 
who v/eie striiicbiig higl'c- on tin* ii|’, 
escaped sei lo is nijui v v/li-n tney n. •ninp d 
lojump lothe iiiudl idou 

Tlio‘f 13 m'*n \ . le ihe In .t bi bi ml* . 
viewed in a DOK iiivesii};.in'iii lui^i v. li ii 
caused 111.* derii' k to e\pl i U Tee i ^plM 
sjoii occurred, olti nils lUl ciuii*«g •J-'t 
was “qinle a loutine and ie)njial ojnMatioa 
in the oil held '* 

OfliLials jpetiilale the blast v.s‘ . (ausr.! 
by spi'iks from tin* well head s i asipg a . n 
was lemoved lo Cup tlie stoiap.e faMl't> 
Ctamphel! said the deind w.is e(|iiij»pe(l 
w'llh a “blow out pievenlei.” but it ap]>ai- 
ently failed lo woi k 

Firelighteis- also staged a piiitliK 
alleinp^ lo put out the flames about 7 v \\\ 
Friday 

UiilNCi ONE Coast Cuaul boat aiu! se\- 
t*ral alumuiijiii lov’hoals, the \oluiHecr 
firefighters sprayed an a’eaol il.e ineuiUi 
“light watei." a clieir.ical compound 
designed specifiCiilly lor iight.ng oil well 
flies 

“The liiefighlers came iiom the Coast 



Guard boat and headed for the fire lip 
Marines/' said Dwighi Williams, onec 
special fin'fighters from Houston. “I 
fire horie from the boat, they spraye 
fire with the light water until we ha 
fire almost to the well head." 

The manuever was only an experi 
lo determine the effectiveness of 
water in oxUngiiishing the flames, 
hams said. Thu lire could not he c 
guished completely until the pic.ssure 
ing oil to the surface is tulieved, he adi 
Campbell .sanl light writer v ill “prol 
be used" alter Ciiough of tlie sail \wil 
the uiuleip.ioiind .stoiage facilit; 
siphoned oil to iclicwe ihe jm-ssurc 
Fiiidightfis tlu'ii will u.^a ilm 
w'aler l»> diniM- the h-'* j ml, an 

well he.i'l V. iM be c appt'd 

TJie IniiJiin , '.vll Insid is (sily oi 
foiii l.ippi'd iMU» Uie umlc' ''loiiiul 
dciiiie II v,j' lie* only ell head not ca 
at the lliii • ol t)i nlasl 

FIK» rKi’HH *,S iin»Tii|jTi d In move a 

or«fd.b hi >1 d •* 1 If !* In. .lied . tinu, ?(I0 ) 
llnlli the flit bill V'*ie UIm! 1»' In cl 
ThuiMle, HI '111 By Iii.l.iv i.tniinng 
ill • I h 1 h.i'l rnl In . i.e Bed bv 'I.*- ml 
insil. , 1 . /iih» In! » If lied it wo.i'd a b’.'l 
oi( he.i bhu 1 bv till oily dll! i iiiU'L 

to\ei tli • M 1 'It* ..lU.n e Innl ' ill do.iv ‘l 
None ilif ffcar oile r \v’( i li.icKb 
:alt (1 mu . bninp, 10 , 111 .' tei> !)> P„i‘ 
(IiIImus In . of lI.Ki beuy. La . iwA 1 
bi iieutli Bill! L«.ke has Iklii aliedei 
the file 

To.'etliei. thf fi\o Stilt doipe. aie 
part of Hnnirv .htneMiy .Kiiiics Stbli 
gel's ]U*t )iioje« I to Ihw.of a M*ii»nd A^i 
embaip.o 

“'I lie file will not h.irni the proi 
futiiie,** said IKdl piojvil menage 1 Bill 
Lcr ol the ronii viveisia! } car old Mo 
fuiilUteS “Thu pioji'tl Will iH oiir 
tusiin.se Uie seeieUirj .Mys yon havL U 
them whole Tliuy live Tlie Aiabs Lau’ 
allUiaioil.” 
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HACKBKRUY, La 
(AP) — A firc-bUickoned 
area where $1 million 
worth of inij»nite(l ciiide 
oil went uj) in smoke cool- 
ed 00 wn V/edn(‘sikiy and 
a scum of spilled nude 
Wcifj skimmed off a near- 
by lake 

Despite a secondary 
fire that erupted in a sec- 
tion of the hot ashes, 
keeping firemen busy for 
nine hours, the Depart- 
ment of Kncn'y\s huge oil 
storage facility here was 



slowly getting back to 
normal 

In Washington, Rep. 
John Breaux, D-I^a , said 
he had asked tne Depai l- 
nient of Knergy to 
rca'^sess its §20 billion 
project to store a billion 
bdi rels of oil to sec 
whether it has serious 
basic flaws. 

The oil is being stored 
in caverns scoured out in- 
side undei ground salt 
domes along the Gulf 
Coast. It would be a six to 
ipne month emergency 
supply in ca.se of another 
Arab oil boycott. 

“I ha\e requested an 
outside investigation of 
the cause of the fire," 
Breaux said. “1 have 


been assured by the 
Department of Energy 
that such an investigation 
will be conducted with a| 
final repoit by tries .end oP 
October." 

The surprise fire 
erupted on Sept 21 while 
a workover drilling crew 
was repairing the casing 
of a well extending down 
3, 0'12 feet into the top of 
storage cavern No 6. 

Seven niillioii barrels of 
crude were in the cavern. 
It also contained pressure 
of about 650 pounds per 
square inch. The 
pressure blew past a 
shutoff valve in the well 
shaft, oil sprayed up and 
into the air, and before it 
ended an c.stmiated 70,000 
barrels wa.s lost A barrel 
is 42 gallons. 
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les, smoke rise from giant oil fire in West Hackberry, La. 

Coastal oil fire 


fatal, expensive 
but no setback 

HACKBERRY, La. (AP) - A lowering pillar of 
flames billowed over an alligator-infcbted swamp 
of palmetto and sawgrass today following an ex- 
plosion that left one man dead and another seri- 
ously injured at the showcase storage site of the 
nation’s strategic petroleum reserves 

The fire, visible 25 miles away, is expected to 
burn for at least two days It is fed from an under- 
ground cavern — 10 stones high and as big as a 
city block — • that holds 7 million barrels of crude 
oil being stored as a hedge against foreign oil em- 
bargos. 

The Hackberry site is part of an $8 million fed- 
eral program that has 43 million barrels of impor- 
ted crude stored in caverns deep inside pome 130 
Gulf Coast salt domes. Other storage sites are in 
Bryan Mound, Texas, near Freeport, Bayou Choc- 


taw, L«i , and Weeks Island, La 

Before is is o\er, the btiattgic Petroleum He 
serve of the* Depailrntnt of l.iuigy hopes to ha\e 
an oil bank of up to one billici barrilh of '\i ahian 
crude stashed away for crnei geiiey use I'Ucli as an 
other Arab oil embargo 

The spectacular fiie at Hackberry was an e\ 
pensive coinpliLation - but not n garded as a sen 
Qus setback in this unusual pioject born of world 
politics 

The fire roared up a six inch drill pipe during 
routine maintenance late Thursday and caught 
about 20 men on a steel drilling rig, officials said 
Two men were burned while four dived to safely in 
a mudbank and the others clambered down a 
staircase just ahead of the flames The heal mel- 
ted (he drilling ng. 

"We don’t know what happened," said Bill 
Parker, deputy project manager. 

! But workmen said the fire was touched off by a 
spark that was struck while they were pulling a 
I drilling bit up the pipe. 

Earthen dikes were hastily pushed up to contain 
•the flames in a 200-square-foot puddle. 
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as clean- 








By ANN MURCHISON. 
American Press Staff Writer 
HACKBERRY - An Oil. well 
Iire-fighling team — using 
large Caterpillars and otber 
equipment began Saturday 
moving debris away from the 
site of a raging fire at the 
Department of Energy's 
Strategic Petroleum Reserve 
site here 

Charred cargo, equipment, a 
175-foot drilling iig and trucks 
were pulled from the site 
Removing the rcd-hol metal 
reduces the possibilitv of ic- 
Igniting the fiie and clears the 
way for the flic flglilois to 
move In equipment to fight llie 
inferno 

Gene Campbell, ‘ipokosman 
for the Dtpailmcnt ol Kmi- 
gy’s regional office in Dallas, 
said there is no time schedule 
on when the fiic fighters will 
attempt to snuff out the fire 
However, once the method of 
capping the well is deter- 
mined, it is expcticd to lake 


from two to five days. , 

. The smoke and heat from 
the blaze' have retarded at- 
tempts ,to actually start 
clepTiIngiiptho area. 

The explosion that set off the 
fIfC occurred Thursday after- 
noon as workmen on a drilling 
rig were changing a wellhead 
casing during a woikovcr. One 
man died and another was 
seriously injured 
Flames \serc still shooting 
about 50 feet above the \^cll- 
hcad Saturday and billowing 
black smoke rose high above 
the site Oil. which originally 
gushed noaily 10 feel above 
Hie hole, has been reduced to a 
flat flow out of the site 
The wind .it tlio llio scone Is 
busk and gusty nowcvci. 
Campbell saui, 11 has assisted 
In reslilcimg the oil loan aica 
about too >auls along the 
sliflicllne and ISO vaids onto 
the watci in ii iie'scciU shaped 
are.i 

Some 200 crewmen lighting 


the fire with the aid of local 
communities and volunteer 
fire fighters, appear un- 
daunted by the heat and 
flames. 

A spokesman at (he site said 
reports Indicate firemen en- 
gaged by "Boots & CoolV aie 
being paid approsimalclj 5100 
pcriiour 

"Boots i Cools. Inc." Is an 
oil well llic figliling team out 
of Houston 

Security has been light, with 
guards posted at strategic 
points within Ihc focllliy In 
the past, the news media had 
been herded Into a small cor- 
ner at the fatilll> waiting In 
Ihe sun fin as long as si\ houis 
fdi 11 pin Is on Hie tile 

Campbell said things should 
tliange now ihiil Hie tiuncli 
Is ofl and Hungs have selHcd 
down II was just a mallei ol 
Itiiiliig ' 

Some oil Horn Ihe cavern 
leakd liilo Black Lake fiom 
Hie dike at wain’s idge The 


Coast Guard Is on hand to aid 
and support the ^conlalnmer* 
of the crude. * 

. In an effort to restrict envi- 
ronmental Impact, a serfes oi 
dikes has been constructed lo 
contain oil flowing Iromjlhe 
cavern / 'T 

Campbell said conslru'etion 
work is coiitiniiiMg on-’iiijii- 
piojcels at the sight. Howcvoi 
DOE has hailed all movcjjien 
ol oil into Ollier caverns 

According to Campbell, ol 
fill to other caverns will In 
resumed after she sau‘l> i ' 
spections have been com 
pleied 

The explosion prompted a 
Irip lo Hie site by Ocii 'oi 
DcLuea ol Uasfiltiglfitt IJ ( . 
diieUor of Hie ml slma.’" >10 
giam DcLuia lound Hid ciiJ 
^rula^ Willi Gov Krivviu^Id 
waids 

Ollier DOE officials liim’ 
Nivv Ol kails and Dallo'^ liavi 
ttmaiiitd at the site sinie lait 
1 liui sdav niglil 
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HRE ERUPTS AT OIL STOCKPILE CAVERN 



A 300-foot pillar of flame spews from burning oil in an 
underground storage cavern at Hackberry, La., yester- 
day. Although the oil still burned fiercely three hours 
after it started, the fire was declared under control. One 
man was fatally burned and another hospitalized. 
Twenty men were working on the drilling rig when the 


-'Afiociated Preu 

fire erupted. They were sinking a hole into a “bottle” 
about 10 stories high, a block long and a block wide, con- 
taining seven million barrels of foreign oil. It is the 
showcase of four projects to store oil as a hedge against 
another embargo. The Hackberry area capacity has 
been set at 234 million barrels. 
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Oil dome fire 
domage less 
than thought 

HACKBERRY, La. (AP) - A 
six-day fire did surprisingly little 
damage to the $20 billion project to 
bank a biUon barrels of crude oil in 
huge underground caverns, an official 
said Wednesday. 

Deputy Director Bill Parker said a 
preliminary survey made while the 
fire-blackened area over cavern No. 
was still cooling determined that only 
about 7,000 barrels of oil went up in 
smoke. 

Officials had estimated 50,000 to 

70.000 42-gallon barrels of crude would 
be lost 

Parker said 50,000 barrels probably 
spewed out of the 9%mch wide, 3,04^ 
feet deep well shaft before it was plug- 
ged Tuesday — but it turned out that 
much of It was being recovered 

He said most of the spewing crude 
oil apparently flowed mto adjacent 
Black Lake, where hastily thrown up 
booms helped keep it corralled along 

1.000 yards of shorelme 

“We have recovered about 28,000 
barrels of crude from the lake, with 
suction pumps an'^ other equipment, 
and it is loaded on barges, ready to be 


Oil dome fire damage 
said surprisingiy smaii 


put back ui the ground," Parker said. 

Parker said the new assessment of 
the fire, the fu'st disaster to hit the 
project, proved underground storage i 
safe, because had the oil been in tanks 
above ground it could have been a 
holocaust. 

In this instance, he said, though 7 
million barrels of oU were in the 
storage cavern, only oil spewuig out 
at the surface was involved. 

In Washington, Rep. John Breaux, 
O-La , said he had asked the Depart* 
ment of Energy to reassess its storage 
project to see w ether it has serious 
basic flaws. 

“I have requested an outside 
mvestigation of the fire," Breaux 
said “I have been assured by the 
Department of Energy that such an 
investigation will be conducted with a 
final report by the end of October,’ 

The unporteu crude, most of it ship- 
ped from the Persian Gulf, is being 


stored in caverns scoured out inside 
salt dome formations along the Gulf 
Coast. 

Project officials estimate the 
emergency reserve could offset the 
pinch of an Arab oil boycott fbr six to 
nine months. 

There are six caverns here at 
Hackberry, the showcase facility of 
the project, w ich has four other ma- 
jor storage sites in Louisiana or 
Texas. 

All losses will be covered by 
insurance, Paricer said, induing 
those of die Peiican Drilling Co. of 
Lafayette, La., irtiich was doing a 
workover job on the well when it blew 
out last Thursday. 

Pressure withbi the cavern, whoe? 
milli on barrels of oil were stored, 
blew oil up the shaft, past a shutoff 
valve which was supposed to prevent 
such accidents. 

Parker said Coast Guard Rear Ad- 
miral Paul Yost from New Orleans 
checked out the cleanup of Black 
Lake 
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Dome fire site cools 


HACKBERRY, La. 
(AP) — A Bre-blackened 
area where |1 million 
worth of imported crude 
oil went up in emoke cool- 
ed down Wednesday and 
a scum of spilled crude 
was skimmed off a near- 
by lake. 

Despite a secondary 
fire that erupted in a sec- 
tion of the hot ashes, 
keeping firemen busy for 
nine hours, the Depart- 
ment of Energy’s huge oil 
storage facility here was 


slowly getting back to 
normal. 

In Washington, Rep. 
John Breaux, D-I^ , said 
he had asked the Depart- 
ment of Energy to 
reassess its $20 billion 
project to store a billion 
barrels of oil to .see 
whether it has serious 
basic flaws. 

The oil IS being stored 
in caverns scoured out in- 
side underground salt 
domes along the (lulf 
Coast. It wopld be a six to 
ijine month emergency 
supply in case of another 
Arab oil boycott 

“I have requested an 
outside uivestigation of 
the cause of the fire," 
Breaux said. “I have 


been as.sured by the i 
Department of Energy j 
that .such an inve.stigati(in/ 
will b<> conducted with :i| . 
final report by the end of* • 
Octob«*r " 

The .surprise fire 
erupted on Sept 21 while 
a workover drilling ( rew 
WHS repairing the c.l.•,lng 
of a well extending down 

042 feet into the top of 
storage rnvern No <» 

Seven million barrels ot 
crude were in the cavern 
It also contained pressure 
of about 650 pounds per 
square inch The 
pressure blew pa.st a 
shutoff valve m the well 
shaft, oil sprayed up and 
into the air, and before it 
ended an estimated 70,000 
barrels was lost. A barrel 
IS 42 gallons. 
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Calling them unsafe. . . 

iwardls blasts 



NEW.ORLEANS (AP) - Gov. Ed- 
win Edwards said Thursday the fire 
at a federal oil storage facility at 
' , Hnckbcrry, La •, showed tlie project is 
"fraught with the possibility of 
"'■danger," • • ■ 

Edwards brushed off a report by a. 

' ■ Strategic Petroleunj Reserve official 
that the fire actually proved that 
underground storage of crude oil, in 
caverns scoured out in salt domes, is 
safe 

"Tliat’s Just like a fellow swinuning 


to shore from boat that just sank tell- 
ing a friend he’d like to sell him a boat 
. that’s 'safe to' use. in” the water," ' 
.Edwards said. 

• ' ("We told the^ federal government 
when they started ‘the program that 
putting oil underground under high 
.pressure in an untried situation 
was fraught with the posslblity ol 
danger," he added. ' . 

However, Bill Parker, deputy ' 
director of the $20 billion Department 
of Energy project to store up a billion 


oil dome orolect 


barrels of imported oil, said the fire 
actually did amazingly little damage. 

The worst part of xt, he said, was it 
killed one driller and left another bad- 
ly burned. 

Parker said cleanup crews 
recovered over 28,000 barrels of the 
crude oil that spewed up from a well 
shaft connecting to the storage 
cavern, over 3,000 feet below the 
ground. 

Originally, Parker and other 
officials had estimated that 00,000 to 


70,000 barrels of oil -- $1 million worth 
— would go up in black, greasy smoke 
in the fire that raged atop storage 
cavern No. 6 for nearly six days. 

Instead, he said, about 50,000 
barrels came up the pipe, as 
predicted, but much of it flowed into 
adjacent Black Lake, where It was 
'corralled against 1,000 yards of 
shorelme by a system of floating 
booms. 

Only about 7,080 barrels of oil 
actually burned, Parker said. 
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Reflections of disaster 

Little that was livisg withlo the levees of the of oQ wh0e in the background blade smoke from the 
Hackbeny Strategic Petroleum Reserve (SPR) site fire is belched skyward. The area was blackened 
remained alive after the fire at the crude ofl storage with smoke, flame oQ. (American Press Photo 
dome fire was extmguished. The start: hfdessness of byDouEIlzw) 
what was formerly a small tree is reflected in a pool 
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SALT DOME OIL FIRE 

Losses are minima 


HACKBERRY, La. (AP) - 
A new assessment of the six- 
day fire fed by oil stored In an 
underground salt dome proves 
that the storage plan Is safe 
and caused surprisingly little 
damage, says an official of the 
project 

Deputy Director Bill Paikor 
said Wednesday a picliminary 
survey made while the fire- 
blackened area over cavern 
No 6 was still cooling deter- 
mined that only about 7,000 
barrels of the 7 milliombaricls 
of oil in the vault went up in 
smoke 

If the oil had been in tanks 
above ground, he said, it could 
have been a holocaust In this 
Instance, only oil spewing out ^ 
at the surface was Involved 

Officials had estimated 
earlier that S0,000 to 70,000 1 
barrels of crude would be lost i 
There ail 42 gallons to a 
barrel. 


Parker said 50,000 barrels 
probably spewed out of the 
OMi-lnch wide, 3,0J2-fect deep 
well shaft before it was plug- 
ged Tuesday - but It turned 
out that much of it was being 
recovered 

lie said most of the spewing 
crude oil apparently flowed 
Into adjacent Black Lake, 
where booms helped keep It 
corralled along 1,000 yards of 
shoreline 

"We have recovered about 


28,000 barrels of crude from 
tho lake, with suction pumps 
and other equipment, and It is 
loaded on barges, ready to be 
put back in the giound,” 
Parker said 

Parker said Coast Guard 
Rear Admiral Paul Yost from 
New Oilcans checked out the 
cleanup of Black Lake and 
pronounced it “the most 
professional, fastest, cleanest 
3 obl have ever seen " 

‘ He said wo could quote him 
on that," said Parker 

Officjls of Ihc $20 billion 
piojecl estimate the emer- 
gency reserve could offset the 
pinch of an Arab oil hovonit 


for SIX to nine months 
There ate six caverns at 
Hackberry, the showcase fa- 
cility of the project, whicli has 
four other major storage sites 
In Louisiana or Texas 
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HACKBERRY, U. ( AP) - The ex- 
plosion and “fire — now In its fourth 
day — at the govemmcnt's showcase 
oil storage facility has fueled cries of 
"we told you so" from area residents 
and Louisiana’s governor. 

"Wliat happpened, really shouldn’t 
have," said James Lowery, 30, of 
Ifackberry. "They are going to fast *- 
trying to meet a timetable ~ and they 
don’t know what’s happening. But 
tliat's federal bureacracy." 

Stubborn pressure inside a huge 
underground vault kept oil flowbig up 
a well sliaft Saturday. It spills out of 
the shaft to' feed Into a lake of fire, 
contained by an earlhern dike. 

A Department of'Energy 
spokesman said, it would be ."two to 
five days" before, pressure in the 
storage vault cqualUes, the flow stops 
and the fire IS put out. 

The vault, a cavern leached out 
deep inside a great salt dome, has a 
capacity of 13 million barrels. It was 
about half full. Between 50,000 and 
70,000 barrels of the oil are expected 
to go up in smoke. 

Damage will be in the millions. The 
crude cost the government about $14 a 
barrel. The area around the cavern 
will have to be reworked and two rigs 
on the site are a loss. 

The blowout that set off the fire 
came Thursday afternoon as 
workmen on a drilling rig were cliang- 
ing casing during a routine workover 
above cavern No. 6. One man was kUl- 
ed and another seriously burned. 

"The firefighters are domg general 
cleanup work in the area now," said 
Gene Campbell of the Department of 
Energy, "They’ve got to clean and 
cool tldngs so they can go in and 
decide how to put it out." 



Some residents of the sparsely 
populated marshlands around the 
Wc.st Ilackberry Crude Oil Storage 
Site said the accident was no surprise. 

“We’ve been hearing that their 
.safely procedures weren’t too good," 
sa:'] Juhn L. Cailaiian of Sulphur, a 
veteran oil field worker. "I guess they 
jurt dtiu'l have the know-how for what 
tl.ey're d«.ii,',." 

But federal ufftcials and workers at 
th“ jite deny .safety piueeiiures were 
lax. 

“ Yiei read ab'Mit Uii*se things once a 

•?. Ill Itie |>.i|i)*r I'l I il fit Ills,” viul 

I.iriiM-, ,1 lilt I tl.illle.ll lllSIK-C- 

ti>i v.i.'t 1 ..I . , Imi '* .' 1 , 1 , lit I itf :i mile 
•ivt.iy fi Hill till l•'J.lll Hill “ll h.ijijH'n- 

eil 111 , ) HI I'l I I i.:iil , ” 

Dill I’.iil.ii, ill jietv piHjeet 

iii.iri.if'iT till till* '5t r .itegii* 
I'll t’li'i Mil ill • I n* riH'i.iiM, '-lid 
till* . 11 1 1 !i*:it .H t'l '1 [ine. !•*. tin* (’Mill 

'-lit 1 .■«! I ll .III '-‘il fill ■ till 111 .', Hll 

“If till . WHii! t II s'* I.. Pill Ill'll .if .in 
.‘Imie-j'iHUii'l f.ii ilitv till' lii't would 
l.,ive 1)1 I'll di \ .i' 1 . 1 *. II.'," lie '-ml “If 
till re viiie t.i'i>i', .1 miiuliei of lliein 

WHIiM )l.lVe} Hill ll(> ” 

Till re aie five i.iseiie, at West 
H.u'Kliei I j { Inly nm* ot lier w .e, 111 u.se, 
and it didn't 1 .ileh fire. 

Tlie govei iiiiu'iit IS tryiiii; to .store 1 
billion baiTi'l'i of eiude by 11185 as a 
hedgi,' agaiiuit anotiier Arab oil em- 
Uirgo. Till’ reserve could .supply for 
Uie country fui six to eight ni(inth.H. 

About 80 percent of the crude would 
be pumped into .storage caverns 
scoured out in underground .salt 
domes along the Gulf Coast in Ixiui* 
siana and Texas. About 43 iiullion bar- 
rels ha.s been stored at four sites. , . 

The $8 billion federal project has 
never been popular in l.,uuisiana. . 

"It’s kind of like a shotgun wedding 
for Hackberry," said . Kenneth 
Ducote, a local police Juror. “We just 
trying to make the best of it." 

The governor, state officials, 
environmentalists and landowners 
fought the project, 
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Oil fire still raging 


HACKBERRY, La (UPI) - 
Firefighting crews early today 
sprayed the area around a raging fire 
in hopes of preventing another ex* 
plosion at the federal government’s 7 
million barrel crude oil reserve 
cavern 

One man was killed and another 
critically burned Thursday when an 
explosion of unknown origin rocked 
the reserve during loading operations 
William Parker, a deputy director of 
the federal project, said crews would 
try to contain the bla/e until 
daybreak 

"We will probably burn off about 
25,000 to 30, (KH) barrels of oil until the 


pressure neutralizes,” Parker said 
"Wo have to gel the fire out first ” 

The spectacular fire» which began 
Thursday about 4 20 pm, loading 
<K»rations, shot vicious 3(K)-fool flames 
into the air, clearly visible from 30 
miles away 

"It’s a spectacular sight — just 
tiemendous," said state police Sgt 
John Prescott who lives in 20 miles 
away from the fire in Cameron Parish 
ol extreme southwestern Louisiana 
"ll that dome were to go, they would 
have to move some pf»ople " 

About 10 to 15 isolated farming 
families weie placed on alert by 
poliee but federal oil experts said the 


blaze was not likely to touch off the 7 
million barrels of crude housed in the 
underground cavern 

Baton Rouge General Hospital 
officials said late Thursday that 
(’larence Simon, 38, of Abbeville, La , 
died at 8'40 p m shortly after he and 
Bradley Bergeron of New Ibena, La , 
were airlifted from Lake Charles 
Mcunorial Hospital Bergeron was 
lisled in critical condition 

Slate police said the first salvaging 
moves were to come todav when 
luMvv dul> bull(ii)/ atlcMiipted to 
disengage a rig from the c.ivern area 
and move it tosafelv 
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HACKBERRY, La. (AP) - The ex- 
plosion and'fire — now in Its fourth 
day — at the government’s showcase 
oil storage facility has fueled cries of 
“we told you so" from area residents 
and Louisiana’s governor. 

“What happpened, really shouldn’t 
have," said James Lowery, 30, of 
Ilackberry. "They are gomg to fast— 
trying to meet a timetable — and they 
don’t know what’s happening. But 
tiiat’s federal bureacracy," 

Stubborn pressure inside a huge 
underground vault kept oil flowing up 
8 well sliaft Saturday. It spills out of 
the shaft to' feed Into a lake of fire, 
contained by an earthern dike. 

A Department of-Energy 
spokesman said, it would be .“two to 
five days" before, pressure in the 
storage vault cqualbes, tlic flow stops 
and the fire is put out. 

The vault, a cavern leached out 
deep inside a great salt dome, has a 
capacity of 13 million bairels. It was 
about half full. Between 50,000 and 
70,000 barrels of the oil are expected 
to I'o up in smoke. 

Damage will be in tlie millions. The 
crude eo:.t the government about $M a 
barrel. The area around the cavern 
will have to be reworked and two rigs 
on the site are a loss. 

The blowout that set off the fire 
came Thursday afternoon as 
workmen on a drilling rig were chang- 
ing casing during a routine workover 
above cavern No. 6. One man was kill- 
ed and another seriously burned. 

“The firefighters are doing general 
cleanup work in the area now," said 
Gene Campbell of the Department of 
Energy. "They’ve got to clean and 
cool things so they can go. In and 
decide how to put it out." 



Some residents of the sparsely 
populated marshlands around the 
West Hackburry Crude Oil Storage 
Site said the accident was no surprise. 

“We've been hearing that their 
safety procedures weren’t too good,” 
sai'l John L. Callahan of Sulphur, a 
veteran oil field worker. “I guess they 
just don’t have the know-how for what 
they’re doing." 

But feder.il officials and workers at 
the .Hite deny safely procedures were 
lax. 

" Vo'i read about Uieae thing.*! once a 
wi-<k in the ji.ijiei HI cil fii Ids," .s,iul 
(ifiltj’i* .1 III,, ll.iIlllMl iru.j«*c- 

loi who \\.r, ..iMiiit .• ij>i nil i of .'I mile 
ai^.iy rioiiitlii inn ‘ II ii.i]i{ti>n- 

imI III 1 ill -ni I mads" 
ilill I’.iil.ri, di pi’ty [iioji'ijt 
HI .1 n .1 (’. or fill till* .St I .itog le 
riiliiiliimi Hi-.isr riii'.i.im, '-iid 
till* ais idiTit ,11 In d piov 1". tin* ci.int 

*.ilt ( .‘SI nis.iii* ‘ miIi fill ■ till III.', (Ill 

“If this wiiiild h..\i' )i. pjii-iiisl .it ,in 
( loiiiid f.‘i ilily, tfi'* Iii't wiptild 
l;;ise In I’li di s.o l.diiii'," he "..ml "If 
tliiie will* t.i'iV'-, .1 inir'ilnT of them 
miuld luivei niii up " 

’ll 1 1 re .lie five «si\eins .it West 
Uciel.beiij Only one III hei w.isinuse, 
and It didn’t ealeh fire 
'Hie goxeinment is trying to store 1 
billion liarrel*. of crude by 1*185 as a 
hedge agaiiUit another Arab oil em- 
b.irgo Tlie re.serve could supply for 
tile country fui .six to eight months 
Atxiut 80 {lercent of the crude would 
be pumped into storage caverns 
scoured out in underground salt 
domes along the Gulf Coa.st in laiui- 
.siana and Texas. Atxiut 43 million bar- 
rels lia.s been .stored at four .sites. 

The ^ billion federal project has 
never been popular in Ijouisiana. , 
“It’s kind of like a .shotgun wedding 
for Hackberry," said , Kenneth 
Ducote, a local police juror. “We just 
trying to make the best of it” 

The governor, state officials, 
environmentalists and landowners 
fought the project 
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Oil fire 

HACKBEr^RY, La (l/PI) - 
Firefighting crows oarJy today 
sprayed the area around a raging fire 
m hopes of preventing another ex- 
plosion at the federal government’s 7 
million barrel crude oil reserve 
cavern 

One man was killed and another 
critically burned Thursday when an 
explosion of unknown origin rocked 
the reserve during loading operations 
William Parker, a deputy director of 
the federal project, said crews would 
try to contain the bla/e until 
daybreak 

"We will probably tiurn off about 
2S,000 to 30,0tXl bairels of od untd the 


still raging 


pressuie neutrali/es," Parker said 
"We have to get the fire out first '* 

The spectaculai fire, which began 
Thill sday about 4 20 pm. loading 
oerations, shot vicious ;i00 loot (lames 
into the air, clearly visihh* from .'10 
niil(‘s*iwav 

"It’s <1 spect.iculai sight just 
tiemendous," said stale police .Sgl 
John PiescoK who lives in 20 miles 
Irom the fire inParncu'on Parish 
of extieine southwestern I.ouisiana 
“If that dome were to go. they would 
hiive to move some people " 

About 10 to T) isolated (arming 
(.nil dies were placed on alert hv 
p<»lu’e hut fedtM’al oil experts said the 


bla/e was not likely to touch off the 7 
million barrels of crude hou.sed in the 
unrlereronnd cavern 

Baton Rouge Cicneral Hospital 
officials said late Thursday that 
Plaience Simon, lift, of Abbeville, La , 
(lied at H 40 p m shortly after he and 
Ib’adley Hergeioii of N('W Iberia, La , 
weie an Idled liom l^ake Charles 
Memonal Hospital lieigeron was 
listed in cr dieal condition 

Stale police said the lirst salvaging 
moves w'ere to (*ome today wh(*n 
hcaw duh tnilldc)/ attempted to 
(lis(*ngag(* a iigliorn th(M.ivcrn iiiea 
»uul mov c It losal(*lv 
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Try scheduled 
to snuff oil fire 


ByDONELLZEnr 
American Press Staff Writer 
(Ajdother stoiy, Page 18) 

HACKBERRY - Weary firemen and oilfield blowout 
specialists were scheduled to make a s(H!ond attempt today. 
Sept. 26, to extingish a blaze at the Hackberry salt dome oil 
storage site 

An attempt Sunday to force salt water do\^n the well to 
stifle the blaze failed 

During today's attempt firemen will apply foam in the 


area around the burning well 

Oilfield blowout ^eciallsts 
Asgar "Boots*' Hansen 'and 
Edgar "Cools" Matthews will 
then attempt to insert an 
expansion plug into the 9‘s 
inch well shaft The plug 
should expand, halting Ihe 
flow of oil and gas to the 
surface 

About 100 > arris \\est and 
north wt*st of the clnine fire 
cie\\men are l)us\ al tempt mg 
to remo\e an esliin.iled 
barrels of (rude oil that '•pilled 
into adjaienl Black Lake A 
US Department of Fmergy 
(DOE) spokesman said Mon- 
day afternoon that workmen 
expect to have most of the 
spillage reiTiOM'd by late today 
or^edn(»srtay 

By Monday afteinoon the 
fire was burning at oiil> about 
one third Ihe intensit> of the 
past couple days A firefighter 
said the bla/e ha'^ now tieen 
contained to an area of about 
20\ardsb} SOxards 
The intensii} dwrease*d be- 
cause the prcs^^rc in the cav- 
ern where the oil is stored has 
dropped to almost zero, said 
Jim Friloux, DOE representa- 
tive to the State of Louisiana. 
A small amount of oil is barely 
pourmg over the nm of the 
well The pressure needed to 
force this small amount of oil 
to the surface probably stems 
from a contraction of the cav- 
ern caused by the intense heat. 
Fnloux said. 


Pressure in the cavern when 
the well expIodiHl was fi.i0 
pounds per .Mjuare inch The 
well .shaft I'xtends down 2. 042 
feel lolheraxi-rn 
fiene (’ainptiell, IMiblir 
Information (iffuer (IMOi out 
of the DOK’s Dallas, lexas. 
office, said if a!li*nipl lo 
c'tinpijch Ihe M,i/e lod.ix an* 
suiMf'-sful (]i\mup ojMia 
linn will p(l undriAav ini 
mnlialr*Iv 

r iinjib<*ll ''aid lnd.j\ fhat Ihe 
plug was built e pe* i.illy hu 
the H.oklxrrx well He muI 
the 7 iiuh plug will U* in ••r»ed 
inlo Ihe vhafi .ind exp.Mioed in 
order In cut off the flow of oil 
to Ihe surface 

The plug will be (• ted tin* 
nioining he said 
Cami>bell s.iid u sn ir» iijlii‘r 
DOK imr-l gitive bam tir 
ri\ed ‘^ui la\ to a p-obe 
into the caU'^* of ibe t'lownut 
and fire The le»jm will be at 
the Mie for two to tbiet weeks. 
Camptiell said 

.^n in\esii4alive bam wilh 
the National Oceanic and 
Atmospheric Adminislralinn 
(NOAA) IS also expected at 
the site today or Wednesday. 
The team will evaluate any 
en'iironmental damage caused 


by the explosion NOAA is 
under the U S Dt*partment of 
Commerce. 

A spokesman said Monday 
the explosion was «ipparently 
caused bv malfunctions of an 
e\p.inMen plug and an anti 
blowout devuv 

Cavern No 6 is one of six 
salt domes at H«i(*ktH*rr> that 
will be used hv the IHIK to 
.store at least one tullmn bar 
rels of oil as a hi*flg»* ac iinst 
anofher \rab oil emb.upi The 
w«'ll af ( avern No i. wa*. tw'ing 
worked over (pul back mlu 
o|i»*ra»ioni whi u it » cpin j»d .u 
atmuM lipm Thur diy one 
man died of iniuiie. rrr»*M*d 
in ihe bl 1 I .iiid iiMilJjir V as 
hopilal.id in KfUMi' co;,li 
lion 

I hi ( .1 . 1 rn V ith a t ap.ii il\ 
of !• r.iilbrtn I *'11 ' nf 111] 
.b.ji ; P'lll.an bar 
M I' at II » f '•*»• ijf till* I \ |il(^ 
oon 






Ha Calcalsieu and Cameron pa- Pboto) 
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Dome well shaft plugged; 

fire out 

HACKBERRY, U. (AP) - A wcU 
shaft that had fed up to 70,000 barrela 
of crude oil from a huge underground 
storage vaidt mto a lake of fire was 
plugged Tueeday. 

It ended the fiery emergency at 
cavern No. 6 of the Department of 
Energy's $20 billion Strategic 
Petroleum Reserve project to store 
up a billion barrels of oil as emergen- 
cy supply 

A federal inquiry to determine what 
went wrong is expected to last 
another two or three weeks 

Boots and Coots Inc, a firm of 
troubleshooters who normally deal 
with wild oil wells, found this problem 
unique 

It wasn't a wild well, to lie strangled 
with heavy mud or killed with precise 
explosions It was a "tame" well 
draining off crude from a huge 
storage cavern, bigger than a 10-stor> 
builduig, scoured out deep lasidc a 
salt dome The usual methyls, 
especially explosives, were out of the 
question 

They solved the problem with a 
special rubber balloon, 7 feet long and 
7 inches in diameter 

Working in a protective spray of 
foam and water, they used a long 
boom operated from a tractor to 
lower the empty balloon 10 feet down 
into the SSminch wide well shaft I hen 
It was inflated to 2,000 pounds of 
pressure, swelling against the steel 
casing, sealing off the shaft like a 
cork in a bottle of champagne 

When the fuel stopped flowing, 
firefighters with foam and water ex- 
tinguished the flames in the 250 by 250 
feet area, rimmed by earthem dikes, 
where the oil burned. 

Cavern No. 6 held 6 million barrels 
of crude shipped in from the Persian 
Gulf when the fire started. The 
storage vault is one of a series created 
to hold a billion barrels of oil that will 
be kept as emergency supply in case 
of another Arab oil boycott. 

Federal officials estimate the 
emergency supply would offset a ne * 
boycott for six to nine months. 
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Attention has turned from the fire at the Hact n v c - ^ 

benv salt dome on storage site to the nmoiing the ?»”^ 2 ge Ihe oQ on the lake has contamed with 
estimated 30,000 barrels of oil that filled into booms An official at the site estimated the major 

adjacent Black Lake Cleanup crews anl machinery portion of the operation should be completed by late 

Mnnriav aftpmoon tn rpmnvo fhp today or Wednesday. (American Press Photo) 



BEAUMONT ENTERPRISE, September 27, 1978 

Dome well shaft plugged; 

fire out 

HACKBERRY, U. (AP) - A weU 
shaft that had fed up to 70,000 barrels 
of crude oil from a huge underground 
storage vault into a lake of fire was 
plugged Tueeday. 

It ended the fiery emergency at 
cavern No. 6 of the Department of 
Energy's $20 billion Strategic 
Petroleum Reserve project to store 
up a billion barrels of oil as emergen- 
cy supply. 

A federal inquiry to determine what 
went wrong is eicpected to last 
another two or three weeks. 


Boots and Coots Inc , a firm of 
troubleshooters who normally deal 
with wild oil wells, found this problem 
unique. 

It wasn't a wild well, to be strangled 
with heavy mud or killed with precLse 
explosions. It was a “tame" well 
draining off crude from a huge 
storage cavern, bigger than a 10-story 
buildmg, scoured out deep inside a 
salt dome. The usual methods, 
especially explosives, were out of the 
question 

They solved the problem with a 
special rubber balloon, 7 feet long and 
7 inches in diameter 

Working in a protective spray of 
foam and water, they used a long 
boom operated from a tractor to 
lower the empty balloon 10 feet down 
into the 9%mch wide well shaft Then 
it was inflated to 2,000 pounds of 
pressure, swelling against the steel 
casing, sealing off the shaft like a 
cork in a bottle of champagne. 

When the fuel stopped flowing, 
fibrefighters with foam and water ex- 
tinguished the flames in the 250 by 250 
feet area, rimmed by earthem dikes, 
where the oil burned. 

Cavern No. 6 held 6 million barrels 
of crude shipped in from the Persian 
Gulf when the fire started The 
storage vault is one of a series created 
to hold a billion barrels of oil that will 
be kept as emergency supply in case 
of another Arab oil boycott. 

Federal' officials estimate the 
emergency supply would offset a w " 
boycott f 01 ^ six to nine months. 
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"Salt dome fire isi e^cid test for firemen” (Cont'd) 


l3ylX)N£LLZEY Away from the heat of the 

AmericanPressStalfWriter ^ fire the firemen must contend 
HACKBERRY — A constant with the heat of the sun There 
breeze, blows off Black Lake is no shade, except that pro- 
across the Hackberry Strate- vided by the trucks. Depend- 
gic Petroleum Reserve (SPR) ing on the wind durection, the 
site, fiUing the air with pow* billoi^ing pall of oil soaked 
dery, almost imperceptible black smoke occasionally cur- 
dust. tains the area. 

At the north end of the site Perspiration mbces with oil 
on the shore of the lake a fire and soot to blacken clothes 
has raged atop a salt dome and faces. And constantly the 
half Ml of crude oil since firemen are breathing the ever 
Thursday afternoon— the re- present smoke, 
suit of a weU blowout It is Miller said the Sulphur unit 
here that 70 or more firemen has averaged eight men on the 
from Calcasieu and Cameron scene around the dock. An 
parishes have virtually called average five to six men are on 
home for nearly five days. duty at night, and. 10 in the 
^lien the call went out for day The unit’s Job has been to 
help Thursday afternoon they supply foam Tines for the ^ast 
responded, coming from Hack- side of the fire, 
berry, Sulphur, Carlyss, *Wve also brought in six 
Cameron, Moss Bluff, West or seven volunteers,” Miller 
Lake and Lake Charles They said, 
brought what they could— a The huge tankers have been 

pumper, foam, a couple tank- humming almost since the fire 
ers and most importantl}, a started 
spint and willingness to see a “It’s wearing the etpiipmenl 
job through under trying cir- some, but these big diesels are 
cumstances. designed for hard work," he 

A lew of the firefighters- said "And Uiey’re doing that 
volunteer and paid, men and perfectly." 
women-have been at the oil A more serious concern is 
dome fire for 72 consecutive the salt, he said Water fnun 
hours. Others have rotated the lake is being used to cool a 
shifts around work and other rig near the burning wcdl An 
activities. estimated 8-10 hours will 1 h* 

“We got there at about 5 ne<*ded to clean the pump and 
pm. Thursday vith a 1,500 tank to remove the salt, Miller 
gallon per minute pumper and said 
have been there ever since,” “At first alxuit all we were 
said CD. Miller, chief of the doing was fighting a holding 
Sulphur Fire Department battle" he said "We weie 
“Certainly, it’s rough on the assigned to protect the rig and 
fuemen," Miller said "It’s two addilona] wells We were 
fatiguing, hard work, and the able to do that." 
hours are long.” Bvnura Shove, a member of 

At night firemen are on a the Hackberry' Fire Protection 
constant vigQ so that the fire District, said that on a couple 
does not spread or that the oQ occasions the fu-cmen came 
does not break through tne close* to extmguishing the 
levees into the lake During blaze 
the day, thej are kept bu^ "But they couldn’t cap the 
applying foam, checking well so we had to back off,” he 
equipment and always plan- said, 
ning the next move toward Shove said Chief Ray Bur- 
extuigishing the blaze leigh of the Cameron Fire 

A perpetual geyser of water Department brought in a 
is aimed at a rig near the pumper and fire fighting unit 
blazing well, keeping it cool m to help man the west side of 
order to prevent another the containment area Chief 
explosion and fire. Willard Darbonne and the 


Carivss unit had lliree to .six participation." Mosca said, 

members plus a pumper at the He said the l«*ke Charles 
site at all times. dfpailinmt was not officially 

The Moss Bluff unit sent a rt‘QiK*.>ted to participate He 

truck and crew lor one day said some requests were rc- 

and West l^ke has had ptT- reived by area deputies and 

scmnel at the scene. Shove oilier fire units I>ut Mosca 

said such r*'cjue*»ts are not 
He said that Mrs. Michael (•o*‘Mn,*n‘c!o'firml 
Kuk of the Moss Bluff Fire "One of the c|in-.lions we 
Iicpanip<*nt end Mickie V/i'.'Oii 4*sk is ‘wvMl wad the 

of the tVestLi'k#* uni. wo*nen in ni tuil vhuTl pay for it,’" 
firefigliU rs, have Uen at the h*'Viid 
scene for T?Von''K*;i‘.ive haurs Mn it a ^ isi the La^e f h iiles 

and are . t ra*i- U'P -it'-aTil'*. not le mg offi- 
fency iiiedital ki m , (lall) i*'^ed to j rtuip.de 
Fhove^aid i • '» *• ‘ n a 1 a V C'l u- 

‘The hf*at has Uvw c' i 'K.Inri 
Irtine," he jaid *r,u.»*n'.s 'Ji* h"* i -P i" . ul h'li. p:o 

clothes are in nlafi-d hut the vumi by lh»* (lfp.iiin»‘iil e-,li 

radiant heat would pu ‘Ir.iqhl m.ilMl at $15 jun , .illun w.« 

thiough" null. » ‘l,t I .lid 

Futdighlers who h.ive Ufu jp, .\»t, Mh'm .* * nd hr 

at the site for 71\ 71 and l‘i (mid lol * i\ if Ih*' I .d.» 

hniiPi eat cind sht-p oa Inc rn.'Fh^ fl* i • 'iionl wimh 

p»nmf*lcr. Stiove ' ml 'Ih- j. ,.t j mI i, '» 1 evMi if ii 

(Irilliiip, Cfiijtr tors .M i* ph»» id rj . od fd d) o to o'M< ** 

in\lhefiH>d ‘ r** 

'lie III \ \ I lie I ' 1 1 * C. I ’ II d ' l » I. M I i 

III* ’it I .* f ‘'iphl 1 ' j f t ‘ i ;i I’l ' . hiif. "I I * ‘ It 

I. .* ' .id, .-ll'.n rh li ‘ I 'lit .'III I • 1 *« *. 1 

1 trif ii*- .* V I II fat* \ ’ If 'i 1 1 1' I' 

"Bill . n od fin i . I nl « 1 *' • I , • u' 

fire," h * d ' Ji • I' h • “ 
tin * me* ^ o'l ' ’ I ‘op i! 
fio: ' 1* .1 . lc " 

Mdhr .*il • Mr. 

II. 1 ' p iili ^ ! i’ .'t M I /. 

will he Kimhiiisfd h) tie 
federal gov«niiii»nt Shnve 
s.nd the llnUiMiy m.t, a 
volunteer d* ji.irlinfnl, will 
deteimine if it will Ic iieres 
sary to make any inn: hour 
clirtiges 

"Some of the men had to 
niiss'vorl- to do this," he '**k 1 
"But don’t Irl anyone tell you 
voUntwr firefighters aien't 
great pwple Everyone gave it 
everything they had 
Louis Mosca, chief of the 
Lake Charles Fire Depart- 
ment, said the dfpartment 
sent tv.*o men and some foam 
to tiVjHackbeiry site. 

"That was Uie extent of our 
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STAR, September 25, 1978 


fiffort to Control Oil Fire Fails 

HACKBERRY, La. — Texas oil firefighters arjs 
still trying to plug a gushing oil fire at a federal oil 
stockpile depot on top of a southwest Louisiana 
salt dome. 

They failed in their first try yesterday. 

Firefighters Asgar "Boots” Hansen and Eugene 
"Coots" Matthews had hoped to push back the flow 
of oil pouring out of the Hackberry salt dome long 
enough to cap the well. 

Hansen explained, "It's like if you put a SO-foo^ 
pipe into the middle of the Superdome roof am 
started pouring water in it.” 
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Ajnencao Press Stalf Writer 
(Aootberstoty, Page U) 

HACKBERRY — W'earj' firemen and oilfield blowout 
specialists were scheduled to make a second attempt today, 
Sept 26, to cxtingish a bla^e at the Hackberry salt dome oil 
storage site. 

An attempt Sunday to force salt water down the well to 
stifle the blaze failed. 

During today’s attempt firemen will apply foam in the 
area around the burning well. _____ 


Oilfield blowout specialists 
Asgar “Boots” Hansen and 
Edgar “Coots” Matthews will 
then attempt to insert an 
expansion plug into the 9=^^ 
inch well shaft. The plug 
should expand, halting, the 
flow of oil and gas to the 
surface. 

About 100 yards west and 
northwest of the dome fire 
crewmen are busy attempting 
to remove an estimated 30.000 
barrels of crude oil that spilled 
into adjacent Black Lake A 
U S Department of Energy 
(DOEl spokesman said Mon- 
day afternoon that workmen 
e-pect to have most of the 
spillage removed by late today 
or Wednesday 

By Monday afternoon the 
fire was burning at only about 
one-third the intensity of the 
past couple days A firefighter 
said the blaze has now been 
contained to an area of about 
20 yards by 50 yards 
The intensity decreased be- 
cause the pressure m the cav- 
ern where the oil is stored has 
dropped to almost zero, said 
Jim P’riloux, DOE representa- 
tive to the Slate of Louisiana 
A small amount of oil is barely 
pouring over the rim of the 
well The pressure needed to 
force this small amount of oil 
to the surface probably stems 
from a contraction of the cav- 
ern caused by the uitense heat, 
Frilouxsaid 

Pressure m the cavern when 
the well exploded was 630 
pounds per square mch The 
well shaft extends down 3,042 
feet to the cavern. 


Gene Campbell, Public 
Information Officer (PIO) out 
of the DOE'S Dallas, Texas, 
office, said if attempts to 
extinguish the blaze today are 
successful, a cleanup o|jeru- 
tion will get underway im- 
mediately 

Campbell said today that the 
plug was built e.'pc('ially for 
the Hackberry well He said 
the 7 inch plug will Ite in'cilcd 
into the ^batt and l•\p.ln(K•d in 
order to lut off tin* flow of oil 
to the surface 

The plug will he touted liii'. 
morning, he said 

raiiipbell s.iid a m\ pnniUT 
DOE in\eslig.itive te.ini ar 
ri\ed Sunday to iM-pin a probe 
into the cause of the blow mil 
and fire The team will tte at 
the site for two to three wieks, 
r .implK‘11 said 

An investigatue team with 
the National Oifanic and 
Atmospheric AduuMsiration 
(NOAAj is al.so t'.p-cled at 
the site today or Vcaiesday 
The team will e\aluale any 
envu-onmental dasi..-’. i.cjsed 


by the explosion. NOAA is 
under the U S. Department of 
Commerce. 

A spokesman said Monday 
the explosion was app,irenlly 
caused by malfumdions of an 
expansion plug and an anii 
blowout device 

Cavern No 6 is one of six 
salt domes at H.icktierrv that 
will he UM*d by the DDK to 
store at least one billion liar 
rels of nil .is a hedge ag.nnst 
another \r.ib oil enih.ngo The 
well at CaviTO No h w .is being 
worked over (put b.irk iro. 
operation I w 

about 1 1 1 p 111 i iiii, i,,i> I n i 
in. Ill died of lIJlI^le^ inened 
in Hie lil.isl ,iiid annlher w.is 
lio.[)itali/Ml III St ri'iiis lunili 
lion 

Th( f.iietn mill a i.ip.i, it\ 
of I '■ inillioM b.iiiels of ml 
(mil, tilled .itiiiiit 7 tiiilliiin bar 
rels at the tune of the exjilo- 
sion 
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TAM* International 

Setting new standards 
for inflatable packers 


TAM Internationa] builds inflatable packers and 
accessories for a wide range of downhole applications, in 
open hole or m casing. All of these packers and accessories 
incorporate unique design iiuiovations that eliminate oper- 
ating problems encountered with other inflatable packers. 

BandCheckTM Inflating Valve 

A TAM International exclusive, the BandCheck valve 
assures proper inflation and setting of all TAM mflatable 
packers. The BandCheck valve eliminates complex, costly 
and Miure-prone check-valve assemblies without sacnfic- 
ing performance. The simple BandCheck design provides 
large, unobstructed fluid ports to elunuiate plugging prob- 
lems and to speed packer mflation and setting The test- 
proven BandCheck is not susceptible to plugging, even 
when cement or heavy muds are used as the mflating fluid 
Once the packer is set, the BandCheck securely seals the 
fluid ports against reverse flow, even if the fluid is con- 
taminated. 

Simplified, Rugged 
Construction 

TAM International has engmeered new manufactur- 
ing techniques that improve the overall structural mtegnty 
of TAM inflatable packers. By reducing the number of 
threaded connections m each packer, these techniques 
also have greatly sunplified packer construction and field 
redressing of retnevables. 

Tough Pack-Off Elements 

All TAM inflatable packers feature the strongest 
pack-off elements in the field, for long-life reliability 

Both Cable- Weave and Flex- Wire construction are 
designed to withstand hi^ differential pressures and other 
extreme operal^ conditions. Some TAM infl^ t g h ie s are 
also available with a Steel-Belted element which offers a 
reduced packer OD. Inflatable elements are covered with 
a variety of tou^ oil-resistant rubber compounds at TAM 
International's manufacturing facilities. The type of rubber 
used is carefully matched to the application in which the 
packers will be used. 
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mSet Inflatebte/RBWevable Packer 



Tubing connector 



Mandrel 



Modified J-type latch 


BandCheck valve 


Inflatable element 



Bad Choke Bull Plug 


Inflatable Packer Systems 


TamSetrM 

The Versatile Inflatable/Retrievable 

The versatile TamSet inflatable/retrievable packer 
offers swift, sure setting and retrieving for a wide variety 
of applications. When required, it can be unseated and 
relocated in the hole without tripping to the surface. The 
TamSet is the primary element m production systems 
(and in systems for testing and treating). TamSet packers 
can also be run in tandem assemblies, straddle-pack assem- 
blies, or as inflatable/retnevable bridge plugs. TamSet 
packers can be run on tubing, drillpipe or drill collars. 

Basic Operation — Running and Setting 

Depending on the type of operation, TamSet 
inflatable/retrievable packers are run m with either the 
TamCon collet connector, TamOump circulating valve or 
tubing connector above the packer. At setting depth, a set- 
ting ball IS dropped to seat in the mandrel choke and the 
packer is inflated to about 500 psi. After a few minutes to 
allow the inflatable element to conform to the formation 
walls, two or three points of slack will mdicate whether the 
packer is firmly seated. Pressure is increased slowly to 
about 2,000 psi to fuDy set the packer and shear the setting 
ball through the choke, openmg the mandrel for fluid flow. 

Basic Operation— Relocating, Retrieving 

'I’aiiiSet inflatable/rolnevables are easily deflated. A 
(juarter turn to the left (positive stop) releases a modified 
J-tyiie laU li, whic h allows the mandrel to move upward, 
laisiiig the mandrel ports above the BandChetk valve In- 
flating fluid then flows back into the mandrel and the packer 
(U'flati's lor retnev<il or relocation. If the packer is to be 
lesc't m the hole, another setting ball is dropped and the 
setting pro( c'clure is repeated 

Retrievable Bridge Plug 

The TamSet is designed for use as a retrievable 
bridge plug for isolating lost-circulation zones, packing off 
at oil/water interface and other bndgmg applications. The 
st.mdard TamSet packer is used with a buU plug m place of 
the ball choke It is run with a TamCon collet connector as 
described in the Basic Operation section, except that no 
setting ball is reqiured. 

Tandem Packer Assembly 

for increased seai iength 

When formation conditions require extended seal 
length, two or more TamSet packers can be run m tandem 
u sing packer tube extensions and connector subs. The 
TamSet design allows the packers to be set simultaneously 
and retrieved m a sin^e, simple operabon. 


See page 6347 for IhmSet specifications. 
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Split-ling collet 




TamConTM Collet Connector 

for running, retrieving TamSet packers 

The ThmCon collet connector provides a quick, sure 
means for miming TamSet packers, releasing them af|-Pr 
setting, and then reattaching for retrieval For running, 
the TamCon is made up on top of the TamSet. When the 
packer is set, the TamCon is released with five ri^t-hand 
turns and pulled with the string. Reattaching for retrieval 
is made simply by the special split-ring design. The Tam- 
Con collet IS run m on the bottom of the string and latnlip s 
onto the packer simply by setting straight down. 

TamDumpTM 

Compact Circulating Valve 

The TamDump is the most compact, easy-to-operate 
downhole arculatmg valve m the field. It is normally run 
above TamSet packers to permit fluid curculation altove the 
packer. Large fluid ports allow higher curculation rates and 
prevent pluggmg. The TamDump is opened with five or sue 
nght-hand turns and is closed simply by slackmg off. 

TruViewru Impression Packers 

TruView inflatable impression packers provide a 
fast and simple method for reproducing actual downhole 
conditions, such as formation fractures, damaged casing, 
perforated sections, and split pipe 

TruView impression packers are identical to TamSet 
retnevable bndge plugs, except that a specially formu- 
lated soft-rubber coating covers the OD of the inflatable 
element. When the TruView packer is inflated m the 
hole, it takes a 360-degree, three-dimensional impression 
of the hole or casing section and retains it for study at 
the surface 

TruView impression elements are interchangeable 
with standard TamSet elements, or they can be provided 
as special sleeves which can be installed over the standard 
elements These packers are run and retneved in the 
same manner as the TamSet retnevable bndge plug 

TamPlugTM 

Permanent, Inflatable Bridge Plug 

The TamPlug is an economical nonretnevable inflata- 
ble packer designed for permanent bndge plug applications. 
For use m casing, the TamPlug is available with multiple, 
serrated shps wluch securely anchor the plug. 

The TamPlug can be run on dnllpipe or tubing. A 
simple ball-check valve permits fast inflation and reliable 
setting. Once the plug is set, the string and running sub 
are detached by right-hand rotation. 

The TamPlug is the dependable, inexpensive way to 
seal off water zones, set cement plugs for sidetracking, 
and many other applications. 


Contact TAM International for specifications and 
ordering mformation. 
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Three-Zone Sandfrac Sequence 
Using TamSystBTTi 
(See Procedure at right) 


TamDump 
jCIrculating Valve 


TamSetwIth 
mandrel open 



Producing zone 


TamSetwith TamSet with 

mandrel sealed by dart 


Producing zone 


with 


mandrel sealed by dart 


Producing zone 


TamSystemTM 

for straddle-packing, testing and 
treating— fracturing, acidizing and 
squeezing single or multiple zones 

The TamSystem features versatile TamSet inflatable 
packers with interchangeable accessories that can be com- 
bined for a wide range of applications. The accessories are: 

• TamCon collet connector 

• TamDump circulating valve 

• Tubing connector 

• Interchangeable ball choke and bull plugs 

When it is necessary to work through a TamSet, the 
ball choke provides a means for setting the packer and 
then allowing flow throu^ the packer mandrel A ball is 
dropped to seal at the choke, and pressure is raised to 
about 2,000 psi to set the packer and shear the ball 
through the choke. 

Procedure for multi-zone operations 

The following sand-frac procedure illustrates the ease 
with which multiple, openhole zones can be treated using 
the TamSystem 

1 The first TamSet with a TamCon is run on tubing above 
the bottom zone and a ball is dropped to the ball choke 
Pump pressure of 2,000 psi sets the packer and shears 
the ball through the choke 

2 After the bottom zone is treated by working through 
the TanuSet, a dart is dropped to seal the packer bore. 
'Pile TamCon and string are retrieved by turning to the 
light five turns and coming out of the hole 

2 'Pile sei ond TamSet is run in the same manner and 
set above the middle zone, which is now isolated above 
and below Again, after treating, a dart is dropped to 
seiil the pai ker bore and the TamCon and string are 
retrieved 

4 'Phe third TamSet is run and set above the top zone. 

A TamDump circulating valve is used in place of the 
'PaniCon When pumping into this last zone is complete, 
pressure is maintained on the formation by closing off 
at the surface. 

.'). After formation pressures have normalized, the Tam- 
Dump IS opened with a few turns to the right and any 
sand above the top packer is circulated out of the hole. 
The TamSet is deflated and retrieved by taking a 
quarter-turn left and pulling out of the hole. 

6. The tubing string with a TamCon is washed down to 
the second packer by reverse circulation. The TamCon 
IS reattached to the TamSet by setting straight down. 
Agam, a quarter-turn left and pulling out deflates the 
packer for retneval. 

7. The last TamSet is retrieved just like the second, and 
the job is complete. 

Contact TAM International for specifications and 
ordering informabon. 
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INTERHimONiU 

TamCapTM 
Casing Annulus Packers 

Sure-setting, reliable TamCap packers provide 
external pack-off for casing and liner strings, vnthout 
sacrificing full internal opening. Each TamCap is actually 
a shortened joint of casing or bner, matched with the pipe 
being run, with the inflatable pack-off element added to the 
OD. The OD of the inflatable element is kept to a minimum 
to assure fast, easy running in. 

TamCap packers can be placed anywhere in the cas- 
ing or liner string to permanently seal Ihe annulus between 
the pipe and well bore. One or more TamCaps can be run 
to isolate and protect zones during cementitig or gravel- 
padking operations, to isolate producing zones above and 
below perforation or to center and anchor casing and 
liner strings. TamCaps can be set simultaneously or indi- 
vidually as required. 

TamCap packers feature the new BandCheck valve 
design and simplified faif^-strength construction pioneered 
by TAM IntemationaL Large-diameter fluid ports elimi- 



SITT 


nate plugging and assiure quick, problem-free inflatinti 
and setting. 

See page 6347 for TamSet specifications. 

AnchorPackiM 

Liner Hanger/Packer 

The TAM AnchorPack is a combination inflatable ifoer 
hanger and packer which is run as part of the liner st ring 
When set, the AnchorPUck suspends the liner inside the 
casing and provides a positive pack-off seal between the 
liner and the casing ID. It is most often used in gravel- 
packing operations. 

The AnchorPack offers the same outstanding con- 
struction and operating advantages of TamCap packers, 
with the addition of hardened steel slips at one end of 
the pack-off element. These slips grip the ED of the cas- 
ing when the AnchorPack is set, securely hanging the 
liner string. 

Contact TAM International for specifications and 
ordering uiformation. 



AnchorPack running tool 
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XMM PolySeal Port Collar 



Port with 0-nng 


Inner sleeve 


TAM Dual Ibol 

for Gravel-Packing/Cementing 



Inflatable Packer Systems 


TAM FastPack Assembly 
for TWo^ne Gravel-Pack 



• AnchorRack 


Cemented 

casing 


PolySeal 
Port Collar 

• Liner 


Gravel screen 



TamCap 


PolySeal 
Port Collar 


PolySeal 

in 1+^ Port Collar 


TamCap 

PolySeal 
Port Collar 



Gravel screen 


Shoe 


PolySeal tm Port Collars 

TAM PolySeal port collars feature constant-torque 
operation for positive opening and closing durmg gravel- 
packing and cementing operations. These port collars 
maintain their position — either open or dosed — so that 
“guessing” is eliminated and operations can be performed 
with confidence. Multiple port seals guard against leakage. 

PolySeal port colics are run as part of the casing or 
liner string, providing a means for circulating gravel and 
for cementing casing. They are opened or dosed by half- 
turn rotation using the TAM dual tool. 

FastPackw 

Inflatable, open<hole gravel-pack system 

TTie TAM FastPhck system offers fast, simple 
operation and reliable performance for gravel-paddng 
and cementing sin^e or multiple zones. The system is 
designed for use in open holes and performs extremely 
well even in hi^y deviated holes. 

The FastPack system consists of the following 
components: 

• TamCap casing annulus packers 

• AnchorPack liner hanger /packer 

• AnchorPack runnmg tool 

• PolySeal port collars 

• TAM dual tool for gravel-packmg/cementmg 

All of these components incorporate exclusive design 
features which eliminate common operating problems as- 
sm-iated with other inflatable gravel-packing systems. 

lypical Gravel-Pack Procedure 

'I'he following FastPack procedure is typical for 
multipli‘-zone, open-hole gravel-pack operations After the 
hole has been underrc'amed in the zones to be gravel- 
pat ked, the FastPack system is run as follows 

1 'I'he gravel-pack assembly is as shown in the diagram. 

2 Run the assembly in with the AnchorPack running tool 
in the AnchorPack. All PolySeal port collars are open. 

:i. Inflate and set the AnchorPack liner hanger /packer. 
Retrieve the running tool with nght hand rotation. 

4. Go back in the hole with the TAM Dual Tool on the 
tubing string. Locate and dose all PolySeal port collars. 

5. Again using the TAM Dual Tool, inflate and set each 
TamCap. Packer setting can be checked by opemng a 
port collar between TamCaps, dosing the crossover 
valve on the TAM Dual Tool and pressunng the annulus. 
Close the port collar and open the crossover valve after 
testing packer seat 

6. Open the bottom PolySeal port collar and pump gravel 
mto the zone. Fluid reenters the string throug^i the 
gravel-pack screen and flows throu^ the crossover 
m the TAM Dual Tool back to the surface. Close the 
port collar. 

7. Raise string and open the PolySeal port cdlar above the 
upper zone. Pump gravel into the zone and dose the 
port collar. 

8. Open PolySeal port collars between TamCap casing an- 
nulus packers and pump cement throu^ the TAM Dual 
Tool and lower port cdlan Close both port collars. 

9. Remove excess cement by reverse circulation. 
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TAM DS Rescue^ System 

frees differentially stuck drill string 

The TAM DS Rescue System is the reliable method 
for freeing diillstrings stuck as a result of differential 
pressure. The system is adaptable for both stationary and 
floating rigs. A modified ThmSet inflatable packer and a 
special slide valve are combined to provide a means of 
isolating a low-pressure zone from high-pressure zones. 
Mud weight can then be adjusted to reduce hydrostatic 
pressure against the low-pressure formation, freeing the 
drillstnng. 

General Operation 

This is a typical operating procedure for floating rigs. 
The drillstnng is stuck m a low-pressure zone below a 
high-pressure zone. 

1. Back off drillstnng at freepomt. 

2. Make up assembly as shown m diagram. Space out 
drillpipe with pup jomts so that kelly valve will be above 
rotary after taggmg fish and closing bumper sub. 

3. Install slide valve shear bar mside kelly above partially 
opened kelly valve Make up kelly to string. 

4. Tag and secure fish. Take stram with motion compen- 
sator to stroke out bumper sub. 

5. Pressure to 1,500 psi to set inflatable packer Increase 
pressure to shear packer-setting ball through packer 
choke. 

6. Pump slowly against formation and packer to make 
sure packer is set Observe annulus for cu'culation. 

7 Release pressure on dnllpipe. Open kelly valve to drop 
shear bar to open breakout plugs in slide valve. Curcu- 
late through slide valve ports to clean hole. 

8. Place slide valve ball in pump manifold via the bleed-off 
valve and pump it down past the kelly 

9. Pump ball and precalculated amount of water down to 
slide valve. Ball will seat in slide valve, forcing sleeve 
down to close valve ports. 

The dnllpipe and low-pressure zone are now isolated 
from the high-pressure zone 

10. Vent dnllpipe to atmosphere, thus equalizing hydro- 
static pressure and formation pore pressure and 
freeing the dnllstnng. 

11. Slack off with motion compensator to deflate the 
packer. Lower kelly drive bushings to rotary and rotate 
string slowly. 

12. Bleed differential pressure from drillpipe through man- 
ifold bleed-off valve while maintaining annulus full of 
mud. When mud is equalized, pump slug and pull out of 
the hole. 

Contact TAM International for specifications and 
ordering information. 

RuM ports w/knocl«out plugs 

Ruled bypass 
Ball choke 

Knock-out plugs 
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TamSet and TamCap Specifications 


How to Use the Working Pressure Charts 

Use these charts to select the proper size of ThmSet or 
ThmCap inflatable elements for your application. For the 
ThmSet, for example, if the hole size is 6ii inches, any of 
five inflatahipi element sizes could be used, from 3% 0. D. 


to 5% 0. D. The 5% 0. D. would withstand the highest 
differential pressure (5,200 psi as shown by the dotted 
line). The rated worlmg pressure decreases as the O.D. 
of the inflatable element decreases. 


Standard TamSet Sizes 


OD. 2V4 2% 

3 

3^2 

37/fe 

m 

"5 

5V4 

5V2 

61/4 

7 

_7y4 

ID 1 1 

1 

m 




1% 

2V4 

214 

2^ 

2V4 


All TAMSET packers are approximately 81 inches overall Larger in- 
side diameters are available on request Consult TAM International 
for special inflatable packer requirements 


TamSet Inflatable Element Outside Diameter, Inches 

2 3 4 5 6 7 8 9 10 11 12 13 14 



Standard TamCap Sizes 

MAXIMUM OD 5% 6Vi 7 7% B'A 9 IOV4 11 12% 13% 15% I8V4 21 24 

NOMINAL CASING OD 4V4 5 5 6% 7 7% 8% 9% 10% 11% 13% 16 1^ 20 

NOTE Special sizes available on request 


Maximum TamCap Outside Diameter, Inches 



A-237 



6348 


Marine Tools 


TMI 

irniRNATIONAL 



BOPlug Blowout Preventer TM Plug 



Urethane seal nng 

Bypassports 

Shear pin 

TAM BoreQuard 
bore protector 


BOPlug Sealing Wellhead 



Wsllhead 

BOPlug 

Urethane seal nng 

Bypass ports 

Shear pin 

TAM BoreGuard 
bore protector 


TAM BOPlug t» 

Minimizes rig downtime for testing 
biowout preventers 

The BOPlug* IS an easy-to-operate blowout pre- 
venter test plug that provides a positive annulus seal 
agamst the wellhead ID during BOP testing. The BOPlug 
features a patented urethane seal nng which is energized 
by string wei^t and annulus pressure. Sealing force in- 
creases as annulus pressure increases, so that the seal 
becomes self-energizing and leak-tight. 

Fast Running in, Easy Operation 

The BOPlug IS run on dMpipe and is landed on either 
TAM BoreGuard bore protectors or on the top casing 
hanger assembly. BoreGuard protectors are compatible 
with the BOPlug and may be left m the wellhead during 
testing. Other protectors must be removed. 

After the BOPlug has been landed, string weight is 
applied to shear the retaining pm. The upper body of the 
tool then moves downward, closing the internal bypass 
ports and placmg pressure on the circumferential seal, 
which IS forced out agamst the wellhead ID. After testing, 
the BOPlug IS retneved simply by picking up and coming 
out of the hole 

BOPlugs are available for use m 13 Ht, 18 14 and 21 V4 
inch wellheads Standard tool joint is 4 Vi inch IF, others 
can be supplied. 

TAM BoreGuard iM 

Bore Protectors 

TAM BoieCjuard protcctois pioU 1 1 lht‘ wdlluMcl 
bore, upper casing hanger and seal assc mblies 'riu y are 
speually designed to be compatible with the 1 AM BOPlug, 
so they can be left in the wellhead during BOP Ic sting 
This saves two trips every time the BOP is teste d, since 
other bore protectois must be lemoved b(*f()ie isolation 
testing can be peifoimed, and must lx leplaeed 
after testing 

BoreGuard protectors incorporate a special metal 
nng which locks into the seal assembly and insuies that the 
protector cannot be forced out of the wellhead A 20,000- 
Ib pull will retneve BoreGuard protectors 

BoreGuard protectors are carefully manufactured to 
conform to the shape of upper hanger assemblies They 
are available to fit all standard wellhead sizes. 


*Manufactured under exclusive license from Continental 

Oil Company, patent pending. i 

I 
f 
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TAM Hydraulic R/R Tool 

Easiest way yet to install, retrieve 
bore protectors 

TAM BoreGuard protectors can be installed or re- 
moved quiddy and easily using the TAM Hydraulic Run/ 
Retrieve tool. Four simple, spiing^ergized latches hold 
the BoreGuard securely while goii^ into the hole. There 
are no threads to foul, and no rotation is required. The tool 
IS made up on dnUpipe, and the bore is fully open for faster 
running in. 

When the BoreGuard has been landed on the top cas- 
ing hanger, fluid pressure is used to seat a plastic ball in the 
and the bottom section of the tool becomes a pis- 
ton. 1,000 psi pressure farces the piston downward, dos- 
ing the latches and releasing the BoreGuard. After the tool 
is pulled from the bore protector, fluid pressure is used to 
force the plastic ball through the choke, and the tool and 
string are pulled dry. 

Tb retrieve the BoreGuard, the Hydrauhc R/R tool 
is smiply run m the hole until it engages the protector The 
integral jettmg sub permits the ID of the BoreGuard to be 
jetted dean when the tool is run, assunng that the spring- 
energized latches will secure the protector. The t(x>i and 
protector are then pulled from the hole After retrieval, a 
mechamcal device closes the latches so the protettoi can 
be removed 

One TAM Hydraulic R/R tool can be used to run and 
retrieve all sizes of BoreGuard boi e prolei loi s 

TAM Hydraulic R/R Tool with BoreGuard Bore Protector 



wellhead 
Hydraulic R/R tool 
Spnng 
Latches 

BoreGuard bore protector 
Locknng 

Ball choke 

Wellhead seal assembly 
Jet sub 


TamTypeHDWiBlIhead Overshot 

• One-trip to sever casing, retrieve wellheads 

• Positive latching — ^hydraulic release 

• Vented base plate relieves pressure 

• Retrieves aU types of wellheads 

• WiU not damage wellhead 

• Can be adapted to work with marine cutters 

The TAM Type HD wellhead overshot is the reliable 
way to retrieve wellheads during phig-and-abandon opera- 
tions. Four spring-energized latches securely grasp the 
wellhead when the overshot is landed. Hi|^-strength steel 
construction and strategically placed vents to relieve pres- 
sure insure that the wellhead will be held securely. Exclu- 
sive hydraulic system simplifies releasing overshot fi:om 
the recovered wellhead. The Type HD has a maximum OD 
of 48 inches — will run throu^ 49Vi-inch rotary, or can be 
made up on spider beams m moon pool if rotary is smaller. 
The TAM Type HD will retrieve any 18%-mch wellhead. 

A smaller size is available for retneving any 13% to 
16%-mch wellhead. 

General Operation 

1. Run tool on giade“G” or S-135 drillpipe. 

2 Run tool to withm a few feet of spider beams m 
moon pool. 

3 Suspend charge from eye bolt inside of overshot. 

4 Stnng power conductor through vent hole to charge. 

5 Install two-arm guide to dnllpipe and to guide Imes 

f) Run overshot to wellhead, strappmg power conductor 
to drillpipe 

7 Guide charge mto wellhead using UTV camera. 

8 Land overshot on wellhead with kelly and motion com- 
pensator Take slight stram with compensator to m- 
suie overshot is locked onto wellhead. 

9 Reti leve UTV camera 

1 0 Ac tivdte c harge to sever casmg below wellhead. 

1 1 Retrieve wellhead and permanent guide base, landmg 
out on spider beams m moon pool 

12. Remove guide arms from guide lines and overshot 

13. Pressure overshot to 1, 500 psi to release overshot 
from wellhead 


TAM lype HO Wailhead Ovarehot 



Hydraukc tubing 
Eyebolt 

Hydraulic pistons 
Vsnt ports 



VIMiead guide plate 
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TAM HGR/R 

for running, retrieving the temporary 
guide base 

• Exclusive hydraulic release 

• Gimbal design stabs and rdeases at up to 10° deflection 

• Runs throu^ 49)i^-inchro1^ 

• Holds guide base securely in rou^ waters 

The TAM HGR/R is ^ fast, efSdent and safe way 
to run and retrieve the temporary guide base. Four sp^- 
loaded latches hold the guide base securely while running 
throng the splash zone and down to the ocean floor. When 
the guide base has been landed, pump pressure is used 
to retract the latches and release the guide base. Unlike 
J-type tools, the gimbal design of the HGR/R makes it 
easy to stab and pull out even when the guide base is as 
mu^ as 10° from vertical. For retrieving the guide base, 
the HGR/R is smqily stabbed in until the spring-loaded 
latches secure the guide base. 

Running temporary guide base 

L Land and ng up the ten^iorary guide base on the 
spider beams. 

2. Make up the TAM HGR/R m the rotary with plas- 
tic ball m the restncted throat of the tool. 

3. Lower tool througdi the rotary and stab it mto the 
temporary guide base. 

4. Lower assembly to seafloor and land out using 
kelly and motion compensator. 

5. Retract HGR/R latches by applying 1,000 psi with 
ngpump. 

6. PuU out of temporary guide base and mcrease 
pressure to shear the plastic ball through the 
choke, allowmg string to be pulled dry. 

7. Retneve HGR/R. 

Retrieving temporary guide base 

L Make up HGR/R m rotary with plastic ball m throat 
of the tod. 

2. Install the two-arm guide at the moon pool. 

3. Run the HGR/R and stab mto temporary guide 
base. 

4. Retneve temporary guide base to spider beams. 

5. Use mechanical release to retract the latches and 
retrieve the HGR/R. 


Marine Tools 

1AM lype HGR/R Itamporary Qulde Base Ibol 



Temporary guide base 
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4047 HOLLISTER □ HOUSTON, TEXAS 77080 
PHONE: (713) 462-7617 □ TWX. 910 881 1659 




HOUSTON, TOCAS 77060 U.iA. 

WOtl^ (HS) 



Well D.O P. (a. 

Block 


JOB REPORT 


Laase O. D F. ^ i'o fiA 6 , . 


County C,a^ ^Ra^, 


Charge Ticket 

# C± PC 


Date 


.Field. 

.State 




^ ^ 0 - 7 




&Si- 




Well Information 



No.Jts in hole. 


/07 


No pups in hole 

Tools f 


Length , 
Length 




.^Inflate Press )POO 
Max. Diff. 


':LSr>n PSI 
PSI 


Length 


ML 


Total Length 


? 7 


RT 

Above G-t. 


Toolset® S y 



HRk'S. AUFSs 

HOUSTON COPT 
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LOUIS RECORDS & ASSOCIATES. iNC. 

P. O. BOX SSaBS. O.CS. 

LAFAYETTE. LOUISIANA 70501 

October 5, 1978 


Mr. Douglas Cariker 

Parsons-Gilbane 

800 Commerce Road, West 

p. 0. Box 23702 

New Orleans, Louisiana 70183 

Dear Mr. Cariker: 

Procedure followed in working over well //6 in West Hackberry field. 

1. Pumped 75 bbls of n.O/'/gal mud into 5 1/2" casing through 2" pipe on 
Larkin Head and this volume equals 3151.26 feet. 

2. Salt water returiifd in 1" pipe which was suspended in casing. 

3. Pulled 1" pipe nut of hole (82 joints and one perforated pup joint). 

4. Close w'"‘‘'l in with 6" hall valve - would not close - pumped in 34 bbls of 
11.0///<j.i] imid. '..'“11 di .u! on 5 1/2" lasing top - finally worked 
CuriOji^n on*" of 6" hall valve .ind closed it tightly.* 

5. Rnnov‘1 in h -ad - 5 1/2" 155 -2000 p..i KOG. 

6. Installed u" blow out pi event er with 2 7/8" pipe rams and blind rams. 

7. Shut 6" blind rans. 

8. Pumped 30 hhl*. of 11.0///j'al mud ini o 5 1/2" casing through connection 
under blind r.iPis. 

9. Well dead. 

10. Went in hole t7ith T.imseL bridge plug, mfg. /, ‘420011, length of 96", packer 
element was 66" lon^ and it had a 4.25" I.D. on bottom of 2 7/8" PH-6 
tubing. 

11. Set Tam.set bridge plug at 3285 feet. Tested bridge plug by pressuring up 
at surface to 800 psi in 2 7/8" tubing and 5 1/2" casing annulus. Bridge 
plug held in place. 

12. Pulled 2 7/8" PH-6 tubing out of hole. 

13. Rig up to pump into annulus between 5 1/2" casing and 9 5/8" casing. 


I 

% 
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14. Pumped 155 bbls of 11.0#/gal mud having a funnel viscosity of 165 seconds 
into annulus between 5 1/2" casing and 9 5/8" casing, 

15. Removed 6" blow out preventers. 

16. Removed 6" Demco ball valve and National Supply Company pack off. 

Unload 10" blow out preventers. Unusual size 8" flange on x-mas tree - 
thought to have been 2000 psi working pressure but was actually 150 psi 
working pressure. 

17. Re-installed 6" Demco ball valve, waited 30 hours for correct flange 
connections. 

18. Attempted to kill 40 psi on annulus. Brought pressure to zero in three 
hours with 106 bbls of 11.6#/gal mud, 

19. Removed 6" ball valve and installed double studded adapter, 8" flange to 
10" flange. 

20. Installed 10" pipe ram with a 10" flange and added a full closure bag type 
preventer on top of pipe ram preventer. All surface pressure on both oil 
side annulus and 5 1/2" casing had zero psi. 

21. Rigged up casing tools to pull 5 1/2" casing annulus pressure to 40 psi 
while rigging up casing tools. 

22. Pumped 60 bbls of 16.0#/gal mud with 180 viscosity into 5 1/2" x 9 5/8" 
annulus. Shut in pressure was 250 psi on annulus after six hours. Shut 
down and waited for daylight to be able to see better. 

23. Pumped 108 bbls of 11.6///gal mud with +185 viscosity into annulus. Bleed 
back 10 bbls, had 150 psi annulus pressure. 

24. Pumped 68 bbls of 11.6#/bal mud into annulus. Still had 150 psi annulus , 
pressure. 

25. P\imped 50 bbls of 16.0i?/gal mud with +185 viscosity and attaini'd zero psi 
at surface on annulus with no flow back, 

26. Checked pressure on 5 1/2" casing and it was zero pressure. Opened annular 
blow out preventers. 

27. Mud level in annulus at approximately 100 feet. Filled the hole full with 
16.0///gal mud -on annulus side, 

28. Rigged up and pulled 13 joints of 5 1/2" casing which was full of mud. Addec 
a barrel of 16# mud into annulus for each joint removed. 

29. Pulled 14th joint, unscrewed it from 5 1/2" casing string and was laying it 
down through V-door when well came in through 5 1/2" casing. Tried to 
screw in a 5 1/2" x 2" swage with 2" valve, into 5 1/2" casing but flow from 
well would not permit it. Three separate attempts were made to screw swage 
into 5 1/2*' casing. Two inch valve was open on these attempts. 
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30. Salt water mud was blown from hole followed by Tamset bridge plug and then 
followed by oil. The 5 1/2" casing was then at 2820 feet. 

31. Diesel engine on rig ran away probably due to gas from oil entering its air 
supply. An attempt was made to kill this engine on driller’s console with 
kill switch but it did not work. 

32. Diesel engine exploded and set oil on fire. 

33. Two men of Pelican's had gone to the engine to stop it and just reached it 
when it exploded, set the oil on fire, and severely burned them. 

34. The oil continued to bum until the oil pressure from the cavern decreased 
to near zero at the ground level. 

35. A boom attached to a caterpillar dozer pulled the x-mas tree which broke off 
at ground level away from the hole. Tlie 5 1/2" casing fell to the bottom of 
the hole leaving the 9 5/8" casiiig open. 

36. A 9 5/8" Tamset bridge plug was run in the hole and set and it sealed off 
further flow from the cavern. 

37. After the fire within the dikes was extinguished an excavation was made 
around t'.-"' well piping. 

38. A pipe cutter ih'-a < u( ol f the 24" casing, the 16" casing, the 12 7/8" casin 
and 9 5/M" c.c'.ing. [h'lails supplies to us showed 20” casing, 16" casing 
12 3/4" c.ij.Iiig md 9 S/M" (a-’-ing,. 

39. A Brad, a Head i tango was welded lo tlif' 12 //8" casing, slips set between 
the 9 5/d" ra--. ing. 

40. A 12" X 10" ‘., 101)1 v.a‘. bolted Lu the 12" llangc and packing material injected 
to seal between the 12 7/8" ca-Jiig, .uid tlie 9 5/8" casing was energized. 

41. A 10" Cnnieron ])al 1 valve war. installed on the 10" flange in an open position 
as the 2 7/8" pipe lliat held the 9 5/8" Tamset bridge plug was still in the 
hole. 

42. A Cameron blow out pr()vt‘ntcr with blind rams was mounted on top of the 
10" valve. 

43. A second Cameron, blow out preventer with pipe ram was mounted on top of 
the first preventer. 

44. A few barrels of mud weighing l0.3///gal was pumped into the well bore to 
bring pressure to 200 psi above 9 5/8" casing Tamset plug from a connection 
point on the bottom of the blind ram preventer. 

45. The Tamset bridge plug inside the 9 5/8" casing was depressured and deflated 
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46. 


A total of 160 bbls of 10.3#/gal was pumped into the 9 5/8” casing. 


47. When the surface pressure reached zero pressure, the Tamset bridge plug 
was withdrawn. 

48. The 10” valve on the well was closed shutting the well in. 

49. The blow out preventers, the blind rams, and the pipe rams were removed. 

50. A second 10" Cameron ball valve was installed above the first valve. 

51. A Companion connection flange was added above the second 10" ball valve 
leaving a 2" connection to which was connected a 2” ball valve. Well 
was completely closed in. 


Hydraulic Conditions Existing at Time of Blow Out 

1. Bottom of cavern - 3395 feet 

2. Top of cavern - 3237 feet 

3. Interface between oil and salt water - 3316 feet approximately 

4. Original bottom of 5 1/2" casing - 3380 feet 

5. Bottom of 9 5/8” casing - 2603 feet 

6. Bottom of 5 1/2” casing when well biew out - 28?0 feet 
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PRESSURE DIFFERENTIAL ACROSS TAM 
_ BRIDGE PLUG AT TIME OF BLQWOTTT 


Bottom of 5 1/2" tubing @ 2820 feet 

Bottom of 9 5/8" casing @ 2603 feet 

Annulus Volume per foot 

.0773 - .0294 = .0479 bbls per foot 

5 1/2" tubing volume per foot => .0238 bbls/ft. 






1. Inside 5 1/2" tubing with lli7/gal mud 
2820 foot X .571 psi/ft « 1610 psi 

2. In annul us betwc*fn 5 1/2" tubing and 9 5/8" casing @ 2820 feet 

a. 64 bbls of 16.0;7gal raid 

64 bbls + .0479 bbls pt-r ft. = 1336 feet 
1336 fi-ut X .831 = l ljq psi 

b. 71 oi ll.CiVt'ul Hind 

1484 fnot X .60? - 893 psi 

Tot-.: pros . HI (. in muinlns («i ?8?0 foot was 2003 psi 

Di i Tf.-, ijf }.,i j.-,.., ,,,r(. .Kici'.s p.u kiT was 39^ psi 

Ta.usi-t bri<l;M. pi,,}*, ••hmild li.ivo sustained a 4900 psi differential 
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Ta^/yjs^/ Ba/jase £/e^^ dlut' 

^£>d>B^s-i ^ y^/d>, ^s/ S9^ 
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Employer’s 


t 

MID-CONTINENT UNDERWHITEHS. Inc. 

JHplMHI 

MIoicAL 

First Report 

PHONE: 58!-5S‘)7 

ALLOC^ 

TOT. 

of Injury 

STATE OF LOUISIANA 

WHITNEY BUILDING 

NEW ORLEANS. LOUISIANA 70130 

CATASTaoi 

ixriMT 

•Ts 

rn 


Rig # U Clarence Simon 





Einploj«r 


I Nam* of Cmploy«r .. » Wei ^ 

2. Office oaJ/cto: No. ood Sc.... P.Oi BOX 52727 < 

3. ln.urod by:. ^ 


|- •- N »... 

GiyorTo*!. LAFAYEITE ... 
Servicing 


4« Give iviiurc of buMncio (or orticU fn*nu/*ctunrd) 


D O b WUtKKy UU‘h 


Timo 
knd 
FUco « 


5. U) Loc4lion^o/ pUnt or place where accident occurred .. 

Dcpariment Slate if employer*! pre 

(b) tfSAjured m a mine did accident occur on Mirface. undcifround. drift or mill 

6. r>slfonnJury 9/C21/78 19 . D.y 0 / W«k I HURSPAY . .. Hour 0 / D.y . . 

' 19 . . A M. 

in|ury 


To Date disability bcitan . -•* 
When did you or 
to Name of foreman 


P M. t. Wa» injured paid in ful 


9 . When did you or foreman Srai k^w of miu 

Clarence Simon 


Injured 

Pereon 


Cauae 

of 

Injury 


Nature 

of 

Injury 


Wi 

PWan# 


11. Name of Injured Bradley S. Bergeron . ... 

Social SecurilV No.. rr? n M T 

12. Addreei: No and St. . RT • I DOX Ciiy or To^m nEW IBERIA^ 

IJ. Check (V) Mamed )^ingle. , Widowed , Widower , Divorced , Male X . Female , Whi 
14. Nationally^ AMERIC-AN SpeaV En^liah 

13. Aft "Did you have on Me cmploymcnl rritifualc or permit 

16. (a) Occupation when injured Derrickman (b) Wa» ihit hii Of her rq^ulu occup 

(If not, slate in what department regularly cmplo>cd) 

17. (a) How tong employed by you .1 W Piece or i ime wor krr TIME (c) W.jc. p 

It. (a) No hour, worknl per day- 12 JiRS/ ^X^^QPOPOOCPIX 

(C) No. day. work per w«lc 7 ON & 7 OFF 

(c) If board, lodging, fuel, or other advantagci were furm.hed in addition to wages, give estimated valui 
month' 


19 . Machine, toot or thing causing inj'ury 20 Kind of power, (ha 

alcani. etc ) .... ^ 71 . Pari of machine on which accident occurred 

72 . (a) Was s-fety appliance or regulation provided. ... (b) W.i» it m uk at lime 

2 J. Was accident caused by injured's failure to use or obd<rvc safely appliance or reguUuon 
24 . X^scribeluUy how nccIdanC fw;curi*d. and slate wb»l employ** w^* duini wh«n lnlur»J 

WELL came I.N^.GAS. FUMES IGNITED. INTO FLAMES CAUSING BURNS OVER ^ 
2 EMPLOYEE'S BODIESs** (Cl^ENCE SimON Si BraDLEY Si BeRGERON) 

JS. Namc^ and addtcM. ot wiincMca. ALLEN E, DORSEY, HiCHAEL L. JOHNSON BiLLY 

' " See Ahached 


26. Nature and locaiion of injury (describe fully exact locaiion of ampulaiions or fracturri. right or left) 

■ 60 TO 65% BURNS OVER. EMPLOYEE'S BODIES 

27. Probable length of disability UNKNOWN K»s Injured returned to work 

If so^ dale ancf hour ... • ^ . .... « Al whal wage $ 

29. At what occupation ...... 

30. (a) Name and addreu of physician 
(b) Name and address of hospital , 




Fatal 

Casaa 


*31-* Has Injurtd dPed ....... .. .. If so. give dale of death 


'9722778' 


Dale of iKt% rrfvwt 


Peri ir^asi 1ilr"i I Or-^» 
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f " 

T .J 


i6i 

5S! 









rtf»r7Ufv> «MJhSh& ■u rf J i ^ & fci Nt .V 


Ceal Guini] (nj^hl), iirt^sidcnt of Pellrun WcU» anil shop foreman Andrew Ga&pard check on an equipment maintenance proJecL 


llPiiil 

ai a E 



iiSlK Ji 


Bll! 



BACK IN \^ 37 , wiiilt! ('rill CiiPMi \s is .mi fur Cum- 
mings. Inf . a g.'s-lift tninp.iiiy ! '*'*r p\iicha.tMl by 

Otis EnginiMTiiig ('mp. t.r biur.^hl diu* sw.ih Inu k and 
operatfHi it .is a sidchnf* job 

Today, 20 yrus I.ilfr, tins part timi* job li.is b»'i oine 
one of South Loiiihiana's inni.t diviTsififd wnrkover 
operations 

known i*s PpIk.ih Well Sfrvu n^nt' . ibi* i onip.niv J^ns 
one swab tiuik and fiyhl woiVovrr iiijs nu liiding't)niJ 
barge rig Iiidudfd are up to-dalo puiniis and otluM innd- 
crn equip mi' III iu'i*di*(i for workovi»r jobs 
The company has grown to 1 JO rinplo>i fs .'itid now has 
beadquartfMs and two wnridioiiiifs tonlaining .s(| ft 

r.earLafdyelt{*'s Oil Cimter 

In 1957. Guiim forini'd a partniTship with C, VV C**orge 
Riley of Baton Rong« After three yeais, they had grown to 
two swab trucks and one workovor rig, whicli was a con- 
verted swab truck. A year later Guinn bought Riley's in- 
terest and quit his job at Oti.s. It was time to devote his full 
effort to PeilCim Well 

How does he look back on such a move? 

"Tve always loved the oil business, and I’ve been around 
the industry 30 to 35 years. I like machinery and good 
equipment. I like to see things work’*, he says. ”It was a big 
decision for me 20 years ago when I was employed by Otis. 
Heft a good salary and a lot of benefits a large company can 
offer. But things worked out well for me.” 

In 1959 the company moved into its present location on 
Pinehursl Street. By 1961 it has grown to two swab trucks 
wd three workover rigs. But now Guinn found his busi- 
ness more than hq alone could operate, so he turned to 
W.E."Biir’ Person who at the lime was with a major oil 


ni[ 


cnmp*niy PiMMin became VP in charge of operatons In 
1^171, the LOinp»iiiy had two swab trucks and seven work- 
over rigs. 

Hut l*i73 was really the year of expansion forTPeiican 
Well, the year it acquired two more land rigs and an inland 
Kirge ng. Offices were enlarged and renovated to meet 
growing needs of the company 

How has the workover business changed in the last 20 
years ^ 

“Rigs have improved 100 percent,” says Guinn. "All 
equipment is much, much better than it used to be ” 


Ir 

ifei 










Si. 

Pelican Well's president and founder Cecil Guinn [right) and VP 
Bill Person talk workover business. 








Since that article was written and published, Mr. Cecil 
Guinn has passed away. Mr. Person is no longer employed by 
the firm. 

Mrs. Cecil Guinn is now President, and Mr. Charlie 
Moncla is Vice President. 

Rig #11 is a Franks Explorer 11 "Rocket.” We were 
working 4-4 man crews on the rig. A. Dorsey, J. Robertson, 
E. Simon, H. Comeaux were the drillers of the crew. The 
men were working 7-7 shifts of 12 hours a day. We had 
two tool pushers, Leroy Bowman and Clarence Simon (deceased). 

Prior to going to work for the DOE in 1978, this rig 
worked for Crystal Diamond Salt Company (operated by Texaco); 
working at Jefferson Island - February; Ci-F. Brawn at 
Lewisburg - March; McMoran at Buros - April and May; Wriinoco 
of Holly Beach - June and July; Pel Tex at Duson - July 
and August; and then DOE on Sept 12. 

The month of January and part of February the rig was 
in the yard being rebuilt. At that particular time $65,000.00 
was spent on the rig, getting it in first class shape. 



SEQUENCE OF REPORTING 
With Respect to Blow Out at W.O. #6 
West Hackberry 9/21/78 


A; 45 Emile Senac called - Talked to Woodsou 

Informed us No. 6 at -West Hackberry was 
ON FIRE . 

Reported to Ron Wilson P/G, Ruggs Stapleton P/G 

Called National Response Control 
Raymond Miller (reported) 

Pua>mond Henry, Red Adair - Told sequence 
Richard Hattoberg flying from Amarillo to West Hackberry 

C.'oeron Parish Sherriff’s Office 
Patrick Levry (reported) 

6:08 Louisiana State Police 

Adi'ock (reported) 

6:12 U.S. KPi No duty officer wxl 1 call back 

6:15 Loii:.i.ana Department of Conservation - no answer 

6:16 0'' 1 ^ rardous Material Spill 

Repoirxr. j Service no answer 

6:19 Louisiana Department of Wildlife and Fisheries 

T.loyd Rienvenue (reported)- 

6:25 Oil 4 Hazardous Material Spill - number changed and 

un.ible to gf't new number. 


4:50-5:30 

5:35 

5:55 

6:05 


7:05-7:20 


EPA Dallas - Wallace Copper <reported) 

























WORK COMPUETED ON 7-23-77 



(OjaTasunExs^mixs cosfXMr 

Kocston. Tnts 


DEPARTMENT OF ENERGY 
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TamSet Inflatabla/Ratrievable Packer 



irtiiiaiLaD!© t^clcer Systems 


lamSetTM 

The Versatile Inflatable/Retrievable 

The versatile TamSet injQatable/retrievable packer 
offers swift, sure setting and retrieving for a wide variety 
of applications. When required, it can be unseated and 
relocated tn tljp hole without tripping to the surface. The 
TamSet is the primary element in production systems 
(and in systems for testing and treating). TamSet packers 
can also be run in tandem assemblies, straddle-pack assem- 
blies, or as infktrable/retricvable bridge plugs. TamSet 
packers can be run on tubing, dnllpipe or dnil collars. 

Basic Operation — Running and Setting 

Depending on the type of operation, TamSet 
inflatable/retrievable packers are run in with either the 
TamCon collet connector, TimDump cuculating \alve or 
tubuig connector above the packer. At setting depth, a set- 
ting ball IS dropped to seat in the rndndrel choke and the 
packer is uiflated to about 500 psu After a few minutes to 
allow the inflatable t leinent to confoim to the foimation 
walls, two 01 three points of alack will u'dicate \vliether the 
packer is firmlj .i. >^ed Ptcssure is mere ised slowly to 
about 2,000 psi to fully set the p icker .ind Jiear the setting 
ball thioi’gh the choto, opi ning the in.'ndii*! foi fluid flow 

Bs^sic Operation — Rolocallng, Retrieving 

TjinSctuifl.iUihlc7utuc*\ ibl< s uecMuly dcflitod A 
quarter luin to the Lft (po■^Ul\e itop) u kjses .i ino'l'fiod 
J type kUh, whiih illo.vs the in iiuUi 1 to i iov»* upwartl, 
raising tlu iiiPiidrcl poitb 'bovetlu R.iiilCli<.ik\ ilvo In- 
fldtJiig fluid then floAS b u k ’iito tin* in 'ntircl and llin p u ker 
deflates for retrieval or r< loc 't.oii If tin* p ul-i'r is to be 
leset in tlie hole, inotlu i ocl ting b ill i j lii oppt,d ind the 
setting prot ndui e is i epi itf *4 

Retrievable Bridge Plug 

The TamSet is do^i^ned for use is a re tnevible 
bridge plug for isolating lo^t circulation rones^ packing off 
at oil/water mterface and other budsing applu jtions. Tlie 
standard TamSet p<u ker ib uicd with a bull plug in phee of 
the ball choke It ib run with i TtunCon collet connec tor is 
desenbed in the Babic Opeiation secubn, except that no 
setting ball is required. 

Tandem Packer Assembly 

for increased seal length 

When formation conditions require extended seal 
length, two or more TamSet packers can be run in tandem 
using packer tube extensions and connector subs. The 
TamSet design allows the packers to be set simultaneously 
and retrieved in a single, simple operation. 


See page 6347 for TamSet specifications. 


Ball Choke 


BuBPlug 
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iciiTi;:3ei ana lamuap t>pecnications 


m 1 11 

ItlTERNATIOHAL 


Howto Use the Working Pressure Charts 
Use these chaits to select the proper size of TamSetor 
TamCap inflatable elements for your applitation. For the 
TamSet, for example, if the hole size is 6V4 inches, any of 
five inflatable element sizes could be used, from 3% O.D. 


to 514 O.D. The 514 O.D. would wthstand the highest 
differential pressure (5,200 psi as shown by the dotted 
line). The rated working pressure decreases as the O.D. 
of the inflatable element decreases. 


Standa rd TamSet S izes 


00 


2% 

3 

3^8 

3% 

4V4 

5 

5V4 



7 

7Va 

ID. 

1 

1 

1 

VA 


J.^ 


jiL 



Z^A 

ZVa 


All TAMSET pdckors are approximately 81 inches overall Larger in- 
side diameters are avait.’bte on request Consult TAM International 
(or special inflatable packer requirements 


TamSot Infl itdbl** Clement Outside 01 imeter. Inches 

2 3 4 5 6 7 8 9 10 11 12 13 14 



Standard rarnCnp Si/cs 

MAXIMUM on l*’'. 

NOMINAIfA' UfiOO 4'/< 5 

NOTE Sp rj ii ^1 , I I in f( (]u l 


/ 

/V. 


9 

10 ’/* 

11 

12 Vi 

13y4 

1516 

I 8 V 4 

21 

24 

S 

b’A 

7 


QVb 

9% 

iav4 

11 V 4 

1J% 

16 

18% 

20 




IoKi<| Y'Ci^hb&ir j^eic^/r^cj & le:r)^e*Ct! 
pf«esr«<J- CL<^enris'i‘ sYz. "huht*^ 
U>i''fr^ 2oo«> psii tn'f'lcirhcryx* p^>£.£ <!£/>*£ 
Ol/O-f- a-«. o-f /^>^4 Sfuir^ 

incMeS ' 


6 ^" J2c£BBj^j$ P/o<^j£/^ 


Jl 


^/J7 


J 
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Drilling Reports 
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lOUlS W’-CORDS i ASSOCIATES, INCS-/ DAILY DRILLING PROGRESS REV 

JOB NO. 




SITE 

j/ST CASING SETJ SIZE 
report MO. / - DAYS FROff SPUD 

PRESENT OPERATION 


DATE 

WELL CONTRACTOR f 

depth FT. TOOL PUSHER 


ESTIMATED DAYS TO COMPLETE 


depth and FORMATION 

5JJ ^ SIZE/MAKE/TYPE 

JETS SIZE 

5JJ p SIZE/MAKE/TYPE 

JETS Size 


FTGE LAST 24 HRS 
SERIAL NO. 


FTGE 


HRS 


GRADE; T 


B 


SERIAL NO. 


FTGE 


HRS 


GRADE: T 


B 


rotary RPM 

POMP Jl: LINER SIZE 
POMP J2: LINER SIZE 
MOD; TYPE 


WEIGHT .ON BIT 

_ STROKE 

STROKE 


PRESSURE 

PRESSURE 


ANNULAR VELOSITY 
PSI SPM 


PSI SPM 


GPM 

GPM 


MUD COMPANY 


PROPERTIES: WT. VIS 

FV/YP 1 gels ^ 


WL 


PH 


CL 


CA 


PF 


SD 


% SOLIDS 


% METHYL BLUE 


OPERATIONS LAST 24 HRS c Cr- » 


OTHER 


iEj^£LiLlLJ2Sf. l£)o //^ ^ /fc .'/i^ 


Pf>/i C. f If — ^L-PL UJ i. /^ - f' •' y - / O 


-y*7-7n >-v:^ Crj 


0 y /v /*’ u e T 


Bottom Hole Assembly | 

Accidents — 

DAILY MUD COST DAILY RIG 

COMM. MUD COST CUMM. RIG 

DAILY SUPPLIES & SERVICES TOTAL DAILY COST 4^0 

(Include rig fuel if operator's cost) 

COMM. SUPPLIES & SERVICES *TOTAL CUMM. COST 4cO 

Operating time hrs. Rig repair hrs. Total down time 

EQUIPMENT CO>DIENTS — — 

HHUIIIO FORMUI /■' .... ■ BRUURC SCFT. _ ■ 

asst. SUPT. (] o ASST. SUPT. ■ ■ 

. a. Approved, Louis Records & Associates, Inc. 
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LOUIS RECORDS & ASSOCIATES, INC: 

SITE Do JOB NO. _ 

last CASING SET! SIZE 

REPORT NO. 'L- DAYS FROM SPUD 


DAILY DRILLING PROGRESS RE: 


;pO 


DATE 


DEPTH 


WELL NO. 




CONTRACTOR 


FT. TOOL PUSHER 


w// 


ESTIMATED DAYS TO COMPLETE 


PRESENT OPERATION UL'it^y 

y Id <*J u - 

mT'F EX>.t 



DEPTH AND FORMATION 



FTGE LAST 24 HRS 



BIT if SIZE/MAKE/TYPE 


SERIAL NO. 



JETS SIZE 

FTGE 

HRS 

GRADE: T B 


G 

BIT if- SIZE/MAKE/TYPE 


SERIAL NO. 



JETS SIZE 

FTGE 

HRS 

GRADE: T B 


G 

ROTARY RPM 

_ WEIGHT ON BIT 


ANNULAR VELOSITY 



PUMP ifl! LINER SIZE 

STROKE 

PRESSURE 

PSI SPM 

GPM 


PUMP if 2: LINER SIZE 

STROKE 

PRESSURE 

PSI SPM 

GPM 


MOD: TYPE 

MUD COMPANY 





MUD PROPERTIES; WT. 

VIS WL 

PH 

CL CA 


PF 

PV/yp / GELS 

/ SD 

% SOLIDS 

% METHYL BLUE 


OTHER 

OPERATIONS UST 24 HRS 

F to /C>f / 


^ UL>J /? 


A) i 4t ^ rl> 

Cf ^ 

p" 

• / ^ J ' ^ 


. » — -x 


/h o t.eO t 

4 

< r P-nr 


.. w 




BoctODi Hole Assembly 
Accidents 


lY ^3 


I 


DAILY HUD COST 
CUMM. MUD COST 

OAILY SUPPLIES & SERVICES 
(include rig fuel if operator's cost) 

CUMM. SUPPLIES & SERVICES ^ 6 J 

Operating time 1 ,^ 8 . ^ 

CQUIPhENT CODIENTS 
drilling F0RE>L\N 

ASST. SUPT. 


7CD.i-/vi. 


.If. /y-./7//-.: j rJ 


/S. 

/S c><r^o 
diZ-Z..4J 

♦TOTAL CUMM. COST / 


DAILY RIG 
CUMM. RIG 
TOTAL DAILY COST 


hrs. Total down time 


DRILLING SUPT. kL.< .. 

ASST. SUPT. 


~ Approved, Louis Records & Associates, 
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y)UIS BECOIU)S & ASSOCIATES, INcV'"^ DAILY DRILLING PROGRESS REpC^’ DATE »- ^7^ 

SITE t)D 1- JOB NO. WELL NO. U CONTRACTOR 

j^ST CASING SET;. SIZE DEPTH FT. TOOL PUSHER S/nre .^neJ ^ ^ 

report NO. OATS FROM SPUD ESTIMATED DAYS TO COMPLETE 

present OPERATION 

depth and formation FTGE last 24 HRS 


bit i SIZE/MAKE/TYPE SERIAL NO. 

jets SIZE FTGE HRS GRADE: T B G 

bit ? SIZE/MAKE/TYPE . SERIAL NO. 

JETS SIZE FTGE HRS GRADE; T B G 

rotary RPM WEIGHT ON BIT ANNULAR VELOSITY 

PUMP #.l: EINER SIZE STROKE PRESSURE PSI SPM GPM 

POMP #2: LINER SIZE STROKE PRESSURE ^PSI SPM GPM 

MOD; TYPE mud COMPANY 

MOD PROPERTIES: WT. VIS WL PH CL CA PF 


1>V/YP / gels / SD % SOLIDS % METHYL BLUE OTHER 

OPERATIONS Lr\ST 24 IIRS ^ 

7 • ^ A- ^ ^ ^// <t> 


// y - J/ '' //ri, ^ /So - 


s^y./ /^,./ y U'_ ^ -yvt 

L 


Botlom Hole As£.cmbly 

Accidents "2J/L2L<1^ 


\ 


DAILY MUD COST 

COMM. MUD COST 

daily SUPPLIES & SERVICES / lH 6 

(Include rig fuel if operator's cost) 

COMM, SUPPLIES & SERVICES ^S ^ ^ S 

Operating time f Q. hrs. Rig repair 

equipment CODIENTS 

dhuinc fordws gVi^Tl^ 

s"fT- _ -77 


DAILY rig 
CUMM. RIG 
TOTAL DAILY COST 


/S. 


. 3 : 12.6 c?- 


*TOTAL CUMM. COST / 9. ^ 1 J 


hrs. Total dovra time 


DRILLING SUPT. 

ASST. SUPT. 


•• Approved, Louis Records & Associfttos, Inc. 


A- 26 9 





LOUIS RECORDS & ASSOCIATES, INcO DAILY DRILLING PROGRESS RElO DATE S‘ 78 


JOD NO. WELL NO. ^ CONTRACTOR ^ 

UST CASING SET: SIZE DEPTH _JFT. TOOL PUSHER 


SITE 


A fi-£- 


REPORT NO. 


PRESENT OPERATION 


DAYS FRW SPUD 


ESTIMATED DAYS TO COMPLETE 


DEPTH AND FORMATION 

BIT f SIZE/MAKE/TJPE 

JETS SIZE FTGE 

BIT S 

JETS 


HRS 


FTGE LAST 24 HRS 

SERIAL NO. 

GRADE: T 


SIZE/MAKE/TYPE 


SIZE 


FTGE 


HRS 


ROTARY RPM 

PUMP #1: LINER SIZE 
POMP n: LINER SIZE 
MOD: TYPE 


WEIGHT .ON BIT 

_ STROKE 

STROKE 


PRESSURE 

PRESSURE 


B 

SERIAL NO. _ 

GRADE: T B 

ANNULAR VELOSITY 

PSI SPM 


PSI SPM 


GPM 

GPM 


MUD COMPANY 


MOD PROPERTIES: WT. 

PV/YP / GELS 


VIS 

/ 


WL 


PH 


CL 


CA 


PP 


SD 


% SOLIDS 


% METHYL BLUE 


OTHER 


OPERATIONS LAST 24 HRS . 

C/ ^ S, iT -r ^ i 'M re 


f.bo^ a. IX 

^Sho / - CO T /./jf • ; ^ 

^ ^r.D. - 

e / r jO f 'T' i> ,1 r-y ^rAj.^ :^2^/2L^^f.sL2Z h 

/'• /o'/tirdA /2 j / ■' . , r r ^ , /t A/.. / 



Bottom Hole Assembly 
Accidents 


DAILY MUD COST 
CUMM. MUD COST 


DAILY SUPPLIES & SERVICES 4 3 7 

/j 1 f . ' ■■■ ' — ■# I .-<11 i«— 


(include rig fuel If operator's cost) 
CUMM. SUPPLIES & SERVICES 


DAILY RIG 
CUMM, RIG 
TOTAL DAILY COST 




/d 8 SO 


V X 89 . 


Operating time f tirs^^^ Rig repair 


/n^Cy 7 *TOTAL CU>!M. COST 


hrs. Total down time 



EQUIPMENT COMMENTS 
DRILLING FOREIGN 


UKXLLXNG rOREMXN 

^SST. SUPT. ^ j:V<7sr aXj. 


DRILLING SUPT. 
ASST. SUPT. 



- Approved, Louis Records & Associates, la 
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touis RECORDS & ASSOCIATES, INC. 
SITE £ J®” 


SITE UP Ci JOB HO. 

tAST CASING SET: SIZE DEPTH 

report no. ^ days from SPUD 

present OPERATION 

depth and formation 

bit _____ SIZE/MAKE/TYPE 

JETS SIZE FTGE 

JIT SIZE/MAKE/TYPE 


daily drilling progress REpO DATE ? ^ 

WELL NO. ^ CONnuCTOR^^// 'c ,7 >7 ^ // 


_________FT. TOOL PUSHER </ 

ESTIMiMED DAYS TO COMPLETE 


JETS SIZE 

rotary RPM 


MOD: TYPE 


PV/YP / gels 

OPERATIONS LAST 24 HRS 


FTGE HRS 

WEIGHT ON BIT 


FTGE UST 24 HRS 

SERIAL NO. _ 

GRADE: T B 

SERIAL NO. _ 

GRADE; T B 

ANKUL.\R VELOSITY 


LINER 

SIZE 

STROKE 

PRESSURE 

PSI 

SPM 

GPM 

LINER 

SIZE 

STROKE 

PRESSURE 

PSI 

SPM 

GPM 



MUD COMPANY 





LTIES: 

OT. 

VIS WL 

PH 

CL _ 

CA 



% SOLIDS 


Z' /■< 4" // ' / ^ 


^ C> A 


% METHYL BLUE 




PP 

OTHER 




/ / O ^ JL. -= 


SYo -43 


OQo uLfoG^. 


^yscL - 

„ — c-j^ — y-f CJi / ‘'S rz— J y<^’ yfzr. JL^-1 — ^ 

A ' . 10 d I A^-2 'ju I '2 . 1 

^ i r--. A V y (1 _ X_ '{^ h C-, - 

I-£c ±!sl2a./^^ Cl‘^ ■ g ^- 


Bottom Hole Assembly 

Accidents 

DAILY MUD COST Z;/){ - /SO /?lvdktZrL'i RIG 

CUMM. MUD COST ^2 . /3 L CUIM. RIG 

DAILY SUPPLIES & SERVICES / S ^7 TOTAL DAILY COST 

(Include rig fuel if opern tor's cost) 

CUMM. SUPPLIES & SERVICES .2. / O f *T0TAL CL-M 

Operating time repair G hrs. T 

EQUIPMENT C0^D1ENTS _________ 

drilling FORDUN 1-^/9 yif . (9 DRILLING 

AS.ST. SUPT. ’ZTi] r kf7)7< i/'Pr^ S ASST. SUP 


1^2.70 o 


4 


*total cl-mm. cost z/. -k 

hrs. Total down time CD 


DRILLING SUPT. 
ASST. SUPT. 


- Approved, Louis Records & Associates, Inc 
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LOUIS RECORDS & ASSOCIATES, 1NC>**' 

SITE Do NO. 

last casing SET: SIZE 

report NO. (o DAYS PROM SPUD 

PRESENT operation _ 

DEPTH AND FORMATION 

bit it SIZE/HAKE/ TYPE 

JETS SIZE FTGE _ 

BIT $ SIZE/MAKE/TYPE 

JETS SIZE FTGE _ 

ROTARY RPM t«:iGUT 


DAILY DRILLING PROGRESS RElC^ DATE _ 

WELL NO. L CONTRACTOR // 


DEPTH 


I ■ F T. tool PUSHER 

ESTIMATED DAYS TO COMPLETE 

Vi m b. JZH 

ETGE LAST 24 HRS _____________ 

SERIAL NO. 

HRS GRADE: T B G 

SERIAL NO. 

HRS GRADE; T B G 


FTGE 

HRS 

GRADE: 


FTGE 

HRS 

GRADE; 

t«:iGHT ON BIT 


ANNULAR 


PUMP tl: LINER 

SIZE 

STROKE 

PRESSURE 

PSI SPM 

PUMP #2: LINER 

SIZE 

STROKE 

PRESSURE 

PSI SPM 

MUD; TYPE 


MUD COMPANY 



MUD PROPERTIES; 

WT. 

VIS WL 

PH 

CL 

pv/yp / 

GELS __ 

/ SD 

__% SOLIDS 

% METHYL 1 


PF 

OTHER 


OPPRATIONS LAST 24 HRS 

f Juo >y .^l/l r I /!» Hi : ^ ! 

•// jJYy’ ('i,> ^ t ^ 


if :l 


t" If ^ ' / / " ' r- 


f 1 ; r,7/ ^ 

3Z09 v.o ~o«^ //V /^.A 0 U/ < i^j^i Cr 

'tb O P'VO ph^A C-into-yi'Of / > ; /c ^ ‘ Ljr^ /p .p f_ C!q 

pky-- A [jpclc /a -Z ^ 'f !. (< f 1. f V 

)h^ -L /Yh ^ C^i AA ^ C)c<r> ^c.) o Li I ok ^‘T / 1 cl «■. cl c±eL_rj Ao / ^ /*v / y*, 

I (UouUlft'T /ulJn c •‘f ^ ‘k / i. _1!L /jL. > / _ tl‘‘ ’ <_/ 

( 5 ' V "f ' ' 





f t'' ("t ^ i ~ ! ' 'i r , ^ t f ^ 


Bottom Hole Assembly 

Accidents 

DAILY MUD COST 

CUMM. MUD COST 

DAILY SUPPLIES & SERVICES J ^ B ^ 

(Include rig fuel if operator's cost) 

CUMM. SUPPLIES & SERVICES ^,3. 4 ^5* 

Operating time hrs. Rig repair 

EQUIPMENT CO^DIENTS v - ^ '« ;■ >■ .•- V- 

DRILLING F0RE>L\N G<' 


DAILY RIG ^ S O 

CUMM. RIG 'P S 50 

TOTAL DAILY COST .^5" V ^ 

*TOTAL CUMM. COST v5"/. 6^3. 

hrs. Total dovm time O 


* " >✓ * ' * ''r o i' S . <■ v*V - ^ -V 1 .-v ,^o 

/ tw / ,t / ) ./ /j 


ASST. SUPT. k 




DRILLING SUPT. 
ASST. SUPT. 


- Approved, Louis Records & Associates, In 
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LOUIS PLCORDS & ASSOCIATES, INC, - 

5i„ __£Ul£ •>“» "»• 

last casing set, size — — — 
report no. DATS FRQM SPUD 

present OPERATION 

depth and formation ____________ 

jjjij j SIZE/hL\KE/TYPE 

j£T>S SIZE FTGE _ 

gjj f SIZE/MAKE/TYPE 

jBTS SIZE FTGE _ 

rotary RPM WEIGHI 

PUMP #1: liner SIZE STROJ 

PUMP #2; LINER SIZE STROl 

MUD; TYPE >>UD ( 

mud PROPERTIES: WT. VIS _ 

1 \t /YP / GELS / 

DERATIONS UST 24 HRS 


DAILY DRILLING PROGRESS RLP 
WELL NO. L* 


CONTRACTOR .. A 


DEPTH 


, STROKE 

_ STROKE 

_ MUD COMPANY ^ 

VIS WT. 

/ SD 


^FT. TOOL PUSHER 

_ ESTIMATED DAYS TO COMPLETE 

FTGE LAST 24 HRS 

SERIAL NO. _ 

IS GRADE: T B 

SERIAL NO. _ 

IS GRADE: T B 

ANNUL*\R VELOSITY 

PRESSURE PSI SPM 

PRESSURE ^PSl SPM 

PH CL CA _ 

" SOLIDS % METHYL BLUE 


FTGE 

HRS 

GRADE: 


FTGE 

HRS 

GRADE: 

WEIGHT* ON BIT 


ANNUL(\R 




PF 

OTHER 





Accidents --- 

DAILY MUD COST — . 

CUMM. MUD COST 

DAILY SUPPLIES & SERVICES 

(include rig fuel if operator's co'it) 

CUMM. SUPPLIIS & SERVICES ^ 

OpetatinR tine hrs. RIR . 


Opetating tine hrs. 

EQUIPMENT CO>DirNTS 

drilling FORDLVN 

asst. supt. C/ . C 

V 



DAILY RIG 
CUIW. RIG 
TOTAL DAILY COST 


S(. / 


*TOTAL cum. COST 

hrs. Total down time ^ 


DRILLING SUPT. 
ASST. SUPT. 


Approved, l.oul8 Rpcoid'i 4 Asnoe lt\i 
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LOUIS MOTOS S ASSOCIATES, I.h-^ MIIY URIU.INO PROGRESS RElS-^- DATE _Z_-/ Z^28_ 

ggg jOB HO. WEIL HO. _J^ COHTRACTOg^>>f^,,,,^ 

KG SET: SIZE 


last Ci\SIK 
REPORT NO. 


DEPTH 


FT. TOOL PUSHER 


DAYS FROM SPUD 


ESTIMATED DAYS TO COMPLETE 


PRESENT OPERATION 

DEPTH AND FOR>IATION 

bit 1^ SIZE/MAKE/TYPE 

JETS SIZE 

BIT 9 

JETS SIZE FTGE 


FTGE 


HRS 


FTGE LAST 24 HRS 

seri/ll no. _ 

B 


GRADE: T 


SIZE /MAKE/TYPE 


SERIAL NO. 


HRS 


GRADE: T 


B 


rotary RPM 


WEIGHT ON BIT ANNUIAR VELOSITY 

PUMP #1: LINER SIZE STROKE PRESSURE PSI SPM GPM 

PUMP #2; LINER SIZE STROKE PRESSURE PSI SPM 

MUD; TYPE MUD COMPANY 


GPM 


MUD PROPERTIES: WT. 

PV/YP / GELS 


VIS 

/ SD 


m, 


PH 


CL 


CA 


PF 


_% SOLIDS 


% METHYL BLUE 


OTHER 



Bottom Hole Assembly 
Accidents 


/Z /3L 


DAILY MUD COST 

CUMM. MUD COST 

DAILY SUPPLIES & SERVICES / C 3 B 

(include rig fuel if operator’s cost) 

CUMM. SUPPLIES & SERVICES ^ , S^Q 0 

Operating time Hrs. Rig repair 

EQUIPtENT COIRENTS 


DAILY RIG 
CUMM. RIG 
TOTAL DAILY COST 




3 8 so 




4 sse 


JX 


*TOTAL CUMM. COST ^ ^ 


hrs. Total dovm time & 
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Bottom Hole AsscMiiHIy 

Accidents 

DAILY MUD COST 

CUMM. MUD COST / ^ . / -^ /C, 

DAILY SUPPLirS & SERVICrS / / ^ 3 

(Include' rig fuel if operator' .•> cost) 

CUMM. SUPPLIES & SERVICES ^ H (o O 3 

Operating time hrs. Rig repair 

equipment COMMENTS _ 

drilling forem.\n 

asst. SUPT. ' iv'/V- CX" //., ( Xr^^-i- 


DAILY RIG 
CUMM. RIG 
TOTAL DAILY COST 


*TOTAL CUMM. COST 


S850 
q j 3 


hrs. Total dovm time 


DRILLING SUPT. /S.^rr> 




ASST. SUPT. 


Approved, Louis Records & Associates, Ir 
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I OUIS Ki:COiy)G^i/ ASSOCIATES, O. DAILY DRIU.I NO PROCKKSsO’O'^T V 7, 

ru- CONTRACTOR A 

UST G\SING SET: SIZE DEPTH _FT. TOOL PUSIILR h) •)■'<* ^7/ f A ) ^’’7 ,1 


- — 

REPORT NO. / FR 

PRESENT OPERATION 

DEPTH AND FORMATION 

BIX i SIZC/HAKE/TYPE 

JETS SIZE 

BIT I? _____ SIZE/MAKE/TYPE 

JETS SIZE 

ROTARY RPM . 


DAYS FROM SPUD 


FTGE 

HRS 

GRADE: 


FTGE 

HRS 

GR/VDE; 

WEIGHT ON BIT 


ANNUUR 


ESTIM/\TED DAYS TO COMPLETE 

FTGE UST 2A HRS 

SERIAL NO. _ 

GRADE: T B 

SERIAL NO. _ 

GR.VDE; T B 


PUMP (<l! LINER 

SIZE 

STROKE 

PRESSURE 

PSI 

SPM 

_ gpm 

PUMP i'2: LI1D:R 

SIZE 

STROKE 

_ PRESSURE 

PSI 

SPM 

_ GPM 

MUD: TYPE 


MUD COMPANY 





MUD PROPERTIES; 

WT. 

VIS WL 

PH 

CL 

CA 


pv/yp / 

GELS _ 

/ SD 

_2 SOLIDS 

1 METHYL BLUE 



PF 

OTHER 


OPERATIONS UST 24 HRS /C .;</<> 

^ r AZ jc At /Z > 

/ .2.7. y < C-jE^ 

A/>r/ 


A'. A //'\jl/''. . 


f/. /Z^ — 


Ai . 7 ■*- zA . ZjAkiL 


Az,/ s z /, f y { ' '7 i, 

^ /f 7 t . z. y?\)<L //' 


^/>r/ A ./'y/f, — y f'// A-, ' Z'Alj jcc. i y.s.yi 


\S^A. ^ J !y.y{zz-y-i-ZL.T^. ..-> 'j..yz'yy.i. r/^ ^ /. . - 

y/!^ ‘' Ay. '^Xc .A- l'.A'.y 7/1 • y 

’7y7' Z7/^. ,/.-,/ v-'^/^ /%>>'-’ y >> k7/' / ^.zlijy , i-._ ■ - r- 

Av /j/ W y-jct^x - '^7Z^//c .'/ y. 'J.7 y V./ y /1\ - 

[/.yyy .y^' ^ 77 <s / i/Ai-yi. — - y-y- / !uy/<.' 7 1 ./^ ..y/: / 

y ■ // ?y ^s"/ y ^ /i y _/ri i r ^ 

zvc i / 1 >■>'7^' / -v-7 ^ // .y A ,7- c-'i in Liy/ 'A > _ y ^ 

//?/^ /// .y-'^r 7 A'’7'^,/ ^ rr\'/ y .L/ .'■'.'/ .''A 

hiism3o^^-^ssx^^h ^y/yg{,iy' /^r7*,//^y.' A. A /Z s^y- ' ' <• X / , .'/_‘_L_<2 

Accidents yZjLj^ / ,? •?? <-7 iaj .’> Lj j/-' y >• 1'! Ai^ ^ / ^ /'^.y X /^•■>r .i / / C" 

d.\ilv mud cost <2-^7 /< X>> 3 : VS y/Ai daily rig . ySSO 

cnw. MUD COST CIWI. RIG 

daily SUPPLIFS & SERVICES TOTAL DAILY COST 

(Include rig fuel if operator's cose) 

^l^N. SUPPLIES & SERVICES *T0TAL CIT'D!. COST 

Operating tlroo J3 hrs. Rig repair A hrs. Tot.il down time C/ 

KM'IPMPNT COMMENTS 

PKMl.lNC PORP'UN DRILLING SUPT. . 

A'*ST , SIPT, ' '7~' )/// {■ {"‘nliJ .veer ciiut 


Rig repair 


CIDLM. RIG 

TOTAL DAILY COST 

*T0TAL ClDDt. COST 

___ hrs. Total down time C ' T’*^ 

DRILLING SUPT. 

ASST. SUPT. 


,. “ Approved, Lovila Recoidii A uei., I 
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LOLJSJANA ni-J’Ai{ I Ml'K J OJ' C.ON.S).H VATJON 
INSl'J^CUON *> j:nkcjicj:mknt division 


PAGE #1 


I -lOld WES T IIArKnCHRY 


Operator DCPA RIHLNT Of ENERGY 


Dod.‘-e CAVERN #6 

•• 

Wo 11 Ts ) 11 6 


Conservation District LAKE CHARLfS, LA, 


Oj3(traior's Boprescntativc 
VERNON P. SANNCR 

■ ■ ’ ■ fc — ■— ■ ' ■■ I 

Title drilling SHE R EPR rSLNIATIVE 
PARSONS-GILBANE 


REMARKS 


On Thursdny,_ /ifplprnbnr 7JL ^ Hpnroxjmalel v 4:1bPI1 Cav orn Wall bipw nni-, a 

^ql ipn__p r 5 o 1 1 c tjrri ijiq out o f_ 1 1 ip V* J nQ A t rQjs 

Ttif* c^vont?. pjioi^Lo and the o venlg until this write up @ 2r00PI1| 9/26/78, are 

folloNif?. ^ 

^ J*r I It AN _\/(lI%r IIVI R *^ilRVllt RIti //11 Wipt t hf» jig omployod to wo rk the v/ell over. 

J^OLIIS RKtif'lV. INI l.'IKl (lllMDYin AS tUNSiinANIS. PARSt)NS-t.H BANf W[ RL Ell Pl DYED AS PRIME 
( ON I R At nil's. __ 

Itjp ji I- fill tdj ihi* \ m 1 USUI Lu lay Lhu Sj" lubinrj sLjing do\in Lo nmke ii slack JiqIq 
of Him v;m 11, (inj luhifu) 'Ijiiuj), iinii in Mp.m I lu* 1 1 lu ,j(i, i.hirh lind b(*uM 1 pakjmg 

at llu* w«'IJ Ilf .i«! un i V I cUfUiinl uilihiuivj. (StL AIIAtllLO] 

Offnic* pul I nil] Hu " (ulniuj *( 11111 ), .1 0.0. fS nuuu f old ^an'iist 1 nc) of^ a 6"0.R-r. _wi th 

? 7/H" pipi I un . .mi .1 fi" full ilcMiruj llviiiil w.v. in't.illpd 

\/h(*n \/(ii I i (Mitii iiM (I, i hi* s'/' M» li.iii ]i iiij (u fi[ipi oxamal r] y 37' off boLlom, and in 

till* (muim puli inn of Hu* c.nnn 

11.6// mud V..I*. puni(K*d inio Hu* luhinij «ind Hu* iinrujlus oT th e 9 5/8" , win ch was set at 2,603 

/j)ot And dni.n Hu* I.i). of Hic*^ to I O' oyoH*oine_lhe 650^ S.I.P.. Overco me p resnure in 
the 5V*- iHjl 50// ic'in.iin on Hk* iinnulus, 

5 V' T AM infl.it Kihlc packer wan tlic run on 2 7/8 " H ydnl d rill pipe Lo 3,289', w i th 

-iOUO/f.P.S.lA-., AlU-fnpteCLLQ-Lcal..QL:?QQl audJilaoxUloimiii-lLO*!. 

Went h ack anti hilrhrd on Lo Lh c pa cker* Sol the packer agai n at 3,789*. It would set, 

-but^wiLllJiOOO/f .oC-wrMyhi.and ,ler.l ed_ pgai n , w U h MjCl// P >8. I^^_n nd hi e nd back to "0". 

I a irhead on lo porker nqnin and pulled up lo 3,205, and net packer n goi n, set ok, a nd 

_Lj 2 «Le(j lo 0nn/?j^jiwcM*>;Hi^ 



1^^ JSIANA PAK I MtlNl OP CONSKl^VA TJON 
INSPi:C'IlON k LNI'CRCKMLNI division 


I ■<!<>_ - 

Op«* 

I .oa 

W c'll (a ) 

Conscrvalion District 


PAGE if2 

Opc^ralor's Representative 


Title 


REMARKS 


Laid down 2 7/6** drill pipe. 

Removed 6” B.O.P. stack and installed 10” Q R.Cj_wi_th 5^ p ipe ram^ aj> d_a_ 10** Qill rJoa- 

inq Hydril. 

Pumped 16tf mud in the annulus, and shut in pressure was, “O”. 

Cf 

I Started out of the hole with Sk" and had o ut of thp and wa*^ laji^inrj dn\m Ctuing. 

Last joint to be laid down was in the ele vators in Lhc V Door, whin mud slnilrd flnvung 

out of 5^” tubing. ^ _ _ 

Attemp<-ed to stab a safety plug on t ubing, but did not mccccd 

TAM inflatiable packer d id not ho ld, nnd enme out of Ihf S*,' tulirq _ 

Packer was followed by 5” column of oi l, which siddcd furl to tin dit il i nju n d 

cau sed them to run away, causing oil column to c itchjan fiie 

Attempts were made t o shut engines down on Pelican Rig before fiic 

P^re was started, Cactu s Drni^ng Co^ Rig adj ic cot to Wt 11 mci di j 1 1 1 nq 

Well tf6A, shut down eng i nes and g enent ors, and eva cuated aica 

?a3ili:cd,£ersQnaeiXrom^ebcan_.Rjg £ll_wcre_lejldLd_to ondjbmughl to Ihijho pitil _ 

Site alarm s>8tem v/as sounded and fire dcpaitm cnt were called and di pitched to the 

set up to try to ext i ngui sh blo< ge, un«*uccesqful ly^^ 

™ containment booms wore set up i n niacU lake to contain oil sp ills. 

BaaLsjnQoats^ t o Dxlinq in*,h fire. 

Atlcwpl g were mode to pull CocIub >25 orr of locilion. Did not succe ed . 

— _ftreo hgecd^o wn by rnomrn for the r ew under of I he nitiht. 

lino wno loid fioni Well ffip to Cnveitn />7 end o il wjs piimpnl by 

D<Ji-XplQ i «\iin n to iplpivp pip*.Mirp_on_rnvprn 86, wtuph win nppioxiioiilPly I'M.. 
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bOUISl A NA Dl PAti I MI-N J OJ CONbbU VA J JON 
INSPECTION K LN»CRCKMI-NI DIVISION 

PAGE 3 

* lejd OpcTdtor's Representative 

Operator 

Lea*>e Title 

y^ ell rs ) 

Conservation District 


REMARKS 


Cactus Rig 112 5 was ti ed onlo .and skidded off of location, aoproximatelv 75 » From well 
site 6 A. 

Bools and Coo ls, refened to hereafter as B and C, were installing Wild Well Inc fire 
figh ting cquip monl , A” 1 1 rie^ t o fire Fighting mandrel, heavy equipment and boom were being 

made r eady to cxUnguish fire 

Additional ie tni nin g le ver «» were added weal o f if6 pad to contain oil spills. 

jAdditiornl oil buom*! v/ere pi in^d in the lake , a nd spi ll control people were on site. 

A can'll w 1 ^ dug 8' widu fiom Rlnck I ikc to //6 road appioximately 600' , for fire pump 

surtiom _ _ 

started icnnvuuj fciiM]}Tfril mri debn*' fiom nound wpll_sil^e 

__ WtiOi alif rnpl 1 nq In icmovr iiq ub iiuc tme , well hend was pulled loose approximately 


1* belnw wfiJ tu id, 

Curilinuid fiic righting A 8 AC n gged up a iH" '•tingrr to i ch i cksan j o int and stabbed 

into well from boom ind pumped in bi int witc r in an attempt to extinguish fire from v^ell bore. 
_ 

This failed and well confiimod to burn /must be (.aken into consideration that stinger operated 
insi de 9 5 /8* , as 5'»'* tubing Ind fill tn down the hole when wll head was remov ed 

Erepacntion*. wccji thin iiuide JcucunJJLJDDaL^bloJAU JleUytvablB_E.cijd3oja,ugj)!hieh_i.'’Ii.4te* 

lo the l. D. of 9 5 /B". 

Oil was on ly coming ou t of well bo r e to a lip i oht of 

___ Packer oirivrs on loca tion 6® appr oxiiwatoly 6tD0AM on 9/26/7B| was put on a 2 7/P" CUE 
8 lound tubing joint. Hooked up to boom * loiwrcd appioximately A' inside 9 5/8". 

The pac ker wn act wit h ?O POg PSl, and flame from well bore was put out, 

Prb 08 UPe_iemnlm on pneket iiJSPi TiOOfU. 9/26/78 , ond tnea id bojog foimed 
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hOur^jAM ni.PAf<iMLM O) c:onsi:uvAT)ON 
INSPli^C'UON K UNI* Ci<Cl-Ml*N 1 DIVISION 


PAGC //A 


OpfraSor's JRcpreafniaiivc 


Opoi alor 




Conservation District 


K E M -A R K S 


Plans are then to use exterior cuttors, install new well head on 9 install ll.O.P., 

and continue with clean up opeialions. Orders p ending. _ _ _ 




GUY (1. (»pniiv.*l|i 




V.P. 


APPENDIX XIV 


List of Organizations Helping at Fire 
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PARS0N&-GILI3ANE 

A JOINT VENTURE 


INTER-OFFICE MEMORANDUM 

TO. Donald R. Mazur, Project Jfenager, 

SPR Office 

FROM; Tctn Riggs, Claiits Office, W. Hackberry 

SUBJECT: Local Organizations that assisted in 
W. Hac3<bcrry Oil Fire 


The attached list of naniss and addresses Wcis oonpiled by Jim Friloux and ny.self . 
This list is to the best of our knavledge a ocnplefce list of all the local or- 
ganizations wliich cisriistod during and after the fire. If you have any questions 
call (318)762-3081 or (318)762-8611. 

Sincerely, 






IhaikUi C. iMgq:. 
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nKii Di^:PAR^^^^^^TS toitoi ;\ssisted at oil fire 


Voss Bluff Eire Dopt. 

Chjjrjf : Gaorge Kuk 
Address: Rt. 5, Box 331 

Moss Bluff/ LA 70 sol 

* Mrs. Kvk was also on stand-by as ^tedical Tech. 

Sulphur Elro Dept. 

Chief: C. D. Millor 
Address: P.O. Box 197 

Sulphur, LA 70663 

Westlake lire Dept. 

Chief: Ms. Micfcy Wilson 
Address: Rt. 2, Box 1600 

Westlake, LA 70669 

Cameron Fire Dept. 

Chief: Ray Burloi^ 

Address; P.O. Box 76 

Caireron, LA 70631 

laJse Charles Fire Dept. 

Chief: Lewis ^fc)sca 
Address: P.O. Box 1703 

Lake Cheurlcs, LA 70602 

Ilackberry Volunbary Fire Dept. 

Chief: Gerald Landry 
Address: Chneral Delivery 

HackberTry, LA 70645 

Chrlyss Fire Dept. 

Chief: Willard Daibonne 
Address : CSeneral Delivery 
Carlyss, LA 


POLTCr. JUROR EERE>:'^N WEIO IIETPKD DURING FIRR 


Ken Duoote - Ilackberry Police Juror 
General Delivery 
Hackberry, LA 70645 

Otf^ERON PARISH DEPUTIES \WD ASSISTED IN NOTIFYING L0Cy\L RESIUn'J'fS AND SECURITY 

Chief Deputy: C3sne Constance 
Address: Cameron Sheriffs Dept. 

P.O. Box A 
Caneron, LA 70631 
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H?\aa.y3ra<Y m’uriDS 

J. n. Poole 
Alpha j£iBo\e 
Allen Ilintxjn 

Address : G&rercil Delivery 

Hackberry, LA 70645 

STATE TOLTCE EEPATyTM-yrr 

Capt. Cliff Cabell 
Troop - I Lafayette, LA 
MRII Box 182 

Capt. Clarence Barton 

Troop - D lake Qiarles, lA 

Tactical Squad Soutli lakeshore Drive 


The tactical sqind kept out all unauthorized people and set vp barricades. 
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Department of Energy OCT j 1 1978 

P.O. Box 35228 

2626 W. AAockingbird Lane 

Dallas, Tx. 75235 


MEMORANDUM FOR PHILLIP S. HUGHES, Assistant Secretary for 
Intergovernm^t and Institutional Relations 

FROM: Curtis E. Carlson, Jr. “ 

Acting Regional Representative 
DOE - Region VI 


SUBJECT: 


Region VI Activities Summary for September 1978 


1. Support of SPRO 


Region VI staff are providing continuing support to the Strategic 
^ Petroleum Reserve Office. Since the explosion and fir-e on Septem- 
^ ber 21, 1978, at the West Hackberry Storage Site, areas whore 
assistance has been provided include Public Affairs, Ititergovern- 
^ mental. Environment, Citizen Claims, and support services for tho 
^ Investigating Team. Assistance was also provided to Deputy Assis- 
tant Secretary Langenkamp during his visit to louisiana at the time 
of the Oversight Hearings held by tiio Senate Subro'iimittoe on Energy 
Production and Supply, October 5-7, 1978. 

2. Conservation 


— At the request of the City of Tulsa, tho Acting Regional Repre- 
sentative participated in a press conference with the Mayor to 
announce that Tulsa had been awarded a UOf (through Argonne 
National Laboratory) contract under the Coiiiprefiensive Community 
Energy Management Program. City of Tulsa officials were very 
enthused about tho program and the announcement was extensively 
covered by the Tulsa media. 


A total of eight Weatherization Program Monitoring Reviews were 
conducted in September, 1978 which included visits to fifteen 
Coimumty Action Agencies and thirty-eight homes wcatherized 

states in Region VI were 

included in the reviews. 


cc: DOE Region VI Principals 
Regional Representatives 
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The following list indicates the dates, type of injury and 
treatment rendered by Milla Kuk of Moss Bluff and Micky Wilson 
of Westlake, the two Emergency Medical Technicians who were on 
the scere at the Hackberry, lA oil well fire. 


BATE 

VICTIM'S NAME 

INJURY 

TRISATMENT 

9/23 

9/24 

Overstreet 

Overstreet 

1st deg. radiant 
heat bums to face 
2nd deg. bum 
right wrist 

"P-K” bum ointmei 

"P-K” ointment - 
dressing 

9/24 

Chuck Eckstrom 

blisters both heels 

gauze dressing 

9/24 

John New 

gastric ulcer 

"rolaids” 

9/24 

Gerald Landry 

fever blister 

"P-K'”' ointment 

9/24 

Glenn DeMourelle 

headache 

aspirin 

9/25 

Allen Ardoin 

1st deg. bum - 
right forearm 

*'Burntame’’ - 
dressing 

9/25 

Jeff Kelley 

slag in eyes 

eye wash 

9/26 

Glenn DeMourelle 

radiant heat burn - 
neck area 

"Burntame" 

9/26 

Don Leedy 

II 11 

* minor laceration - 
loft wrist 
possible fracture 

peroxide & 
"Foille" spray 
wire splint - 
sent to hospita] 

9/26 

Lawrence Kershaw 

* minor laceration - 
left wrist 

peroxide - 
"Foille" dressii 

9/26 

Gerald Landry 

heat exhaustion - 
high blood pressure 

rapid cooling - 
transported by 
Acadia Ambulance 
to hospital 

9/26 

Don Batiste 

possible fracture - 
right ankle 

towel "splint" - 
sent to hospita] 

9/26 

Lester Latour 

piece of metal in 
left ring finger 

no treatment - 
sent to hospital 


* Men lost control of 2 charged line - watches were torn off 
their wrists, causing minor injuries. 
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n.S. Accounting orfice ^ ( 'omptroller General Reports 
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UNITED STATES 

GENERAL ACCOUNTING OFFICE 


Need To Minimize Risks Of Using 
Salt Caverns For The Strategic 
Petroleum Reserve 

Under the Energy Policy and Conservation 
Act, the Department of Energy is required to 
create a Strategic Petroleum Reserve to pro- 
vide pioteclion against future disruptions in 
U S energy supplies The Department is com- 
mitted to having bOO million barrels of crude 
oil in St 01 aye by 1980 and thus far has been 
storing the oil in salt caverns located in the 
gulf coast area 

GAO's review of the cost and feasibility of 
salt cavern storage raised questions concerning 
the need tor better information to reduce 
risks and uncertainties regarding the suita- 
bility of caverns for storage 

Should the Department permit brining 
operations to continue in caverns after 
their testing and certification as suit- 
able for crude oil storage without plans 
for assuring that they will remain suit- 
able for storage after brining? 

Should crude oil be stored in caverns 
before adequate information on their 
long-term suitability for storage Is 
obtained? 

JANUARY 9, 1978 
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UNITED STATES GENERAL ACCOUNTING OFFICE 
WASHINGTON, D.C. 20548 

ENERGY AND MINERALS 
DIVISION 

B-178205 



The Honorable 

The Secretary of Energy 

Dear Mr. Secretary: 

The General Accounting Office (GAO) has been monitoring 
the Federal Energy Administration's (FEA) V plans, actions 
and progress in developing the Strategic Petroleum Reserve. 

As part of this effort, we have been reviewing the cost 
and feasibility of salt cavern storage. This letter discusses 
two issues raised during our review which warrant your con- 
sideration. 

The first issue relates to permitting brining operations 
to continue in Government-owned caverns after the caverns 
have been tested and certified by FEA as suitable for crude 
oil storage. This concerns us from two standpoints: first, 
FEA does not have a formal system for controlling brine pro- 
duction at these caverns; and secondly, FEA does not plan 
to retest the caverns after production ceases. 

The second issue pertains to pumping crude oil into 
certain caverns before completing an analysis of their 
long-term suitability for storage. Although FEA was not 
certain of the continued suitability of these caverns for 
storage until an analysis was completed of tests recently 


1/ Although FEA is discussed throughout this report, 
our specific recommendations are addressed to 
the newly established Department of Energy (DOE) to 
which the functions of FEA were assigned on October 1, 
1977, pursuant to the Department of Energy Organization 
Act (P.L. 95-91). ^ 
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performed on an adjacent cavern, FEA decided not to wait for 
test results on the adjacent cavern and began oil fill. 

In our view, FEA had no assurance that the caverns in 
Question would continue to be suitable for storage. This lack 
of assurance could have led to problems in recovering oil, 
program delays, and unnecessary costs to the Federal Government. 

background 

The Energy Policy and Conservation Act (P.L. 94-163) 
requires FEA to create a Strategic Petroleum Reserve (Reserve), 
the purpose ot which is to diminish U.S. vulnerability to the 
effects of a severe interruption in energy supplies and pro- 
vide limited protect ton from the consequences of interrup- 
tions in petroleum product supplies. In December 1976, FEA 
submitted to the Congress a Strategic Petroleum Reserve Plan 
(Plan) which indicated that the Reserve would contain 150 mil- 
lion barrels of oil by December I97b ano 500 million barrels 
by December I9bi. However, In his April 1977 energy message, 
the President called for an expansion of the program to I bil- 
lion barrels. Sabscauently , FEA's hay 1977 Plan amendment 
set new storage targets for the Reserve of 25u million barrels 
by December I97d and 500 million barrels by December 1980. FEA 
plans to furtfior amend the Plan to expand the Reserve to one 
billion barrels. 

FEA has determined that oil for the Reserve will be stored 
in caverns within salt domes and in salt and limestone mines. 

TO date, nine potential sites — four salt domes, three salt 
mines, and two limestone mines — with existing capacities total- 
ing 402 million barrels have been identified by FEA for storage. 
Of the four salt domes, FEA has acauired three through condem- 
nation proceedings. Information on the salt domes obtained 
through condemnation is summarized below. 
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Salt Dome 


Bayou Choctaw West Hackberry ^ Bryan Mound 
Location; Iberville Parish, Cameron Parish, Brazoria County, 


Number of existing 
caverns planned 

Louisiana 

Louisiana 

Texas 

for storage; 

10 

5 

4 

Existing stor- 

74 million 

60 million 

63 million 

age capacity; 

Estimated design 
and construc- 
tion costs for 
existing cav- 

barrels 

barrels 

barrels 

erns: 

$126,700,00U 

$62,500,000 

$52,600,000 

Previous opera- 
tors; 

Allied Chemical 
Company 

Olin Corporation 

Dow Chemical 
Company 


The existing caverns in these salt domes were formed 
over the years from brining operations. Brining Is a process 
whereby water is injected into a salt mass, dissolving the 
salt and creating a cavern, with the dissolved salt (brine) 
being forced out of the cavern throuqh injection of more 
water . 

PEA'S plans call for a series of tests to be run on all 
caverns selected for storage. The purpose of the tests is 
to determine the suitability of the caverns for crude oil 
storage. Such tests include a sonar survey to identify the 
shape of the caverns, to compute storage capacity, and to 
determine the condition of the cavern roof; and a casing and 
cavern pressure test to determine whether the casing and 
cavern will be able to withstand the pressures at which 
crude oil will be injected and withdrawn. 

CONTINUED BRINE PRODUCTION 
IN APPROVED CAVERNS 


As part of the condemnation proceedings, FEA permitted 
Allied Chemical Company and 01 in Corporation to continue brine 
production at Bayou Choctaw and West Hackberry, respectively. 
The condemnation agreement for Bayou Choctaw does not specify 
the number of caverns which will be available for continued 
brine production; however, the project manager for Bayou 
Choctaw stated that the number was three. West Hackberry* s 
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condemnation agreement specifically stated that three caverns 
will be available. These six caverns have a storage capacity 
of over 62.3 million barrels, representing about 46 percent of 
the total existing storage capacity for the 15 caverns desig- 
nated for storage in these two salt domes. At a national average 
composite price of $11.80 a barrel, the oil to be stored in 
these six caverns is estimated to cost the Government about 
$735 million. FEA officials told us that in order to assist 
in precluding further litigation which would delay the con- 
demnation proceedings, FEA agreed to allow Allied and Oliri 
access to caverns at Bayou Choctaw and west Hackberry for 
brine production. Based on the advice of the Corps of 
Engineers— the contractors hired to appraise the storage 
sites — FEA decided that depriving the chemical companies of 
brine supplies would subject the Government to significant 
damage claims. An FEA official advised us that no written 
documentation was prepared in support of potential damage esti- 
mates since they were so obvious. 

The agreements that PEA signed with the chemical companies 
specify the length of time the chemical companies are to re- 
ceive brine supplies. In Allied's case, it is until such 
time Allied develops a replacement brine supply of its own, 
but not beyond December 31, 15^80. In Olin's case, it is until 
May I, 1978. FEA officials told us that Allied's brining needs 
are about 30,000 barrels a day and Olin's average about 
14,000 barrels a day. The agreements do not, however, specify 
the rate of production or the operating pressure at which the 
brine is to be produced. 

At the same time that Allied and Olin are conducting 
brining operations, FEA plans to proceed with the design 
and construction necessary to prepare the sites for oil 
storage. Except for $6.2 million to be spent for drilling 
injection wells, 1/ FEA has not determined how much of 
the estimated $18^ million in design and construction costs 
for existing capacities at Bayou Choctaw and West Hackberry 
are attributable to the six caverns where brining operations 
will continue. Although we recognize that there are certain 
design and construction costs which will be incurred re- 
gardless of the number of caverns or barrels of storage 


1/ Contractor reports estimate that it will cost an average 
of $692,000 to drill an injection well, and FEA plans to 
drill nine new injection wells in these six caverns. 
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capacity, we estimate the costs associated with the six caverns 
to be $87 million, 1/ 

PEA officials stated that there is no need to control 
brine production nor retest the caverns after brining is 
completed since they considered cavern damage to be low risk 
due to the experience of the chemical companies in producing 
brine and the small amount of brine to be produced. The 
contractor responsible for performing cavern tests for PEA 
agreed with PEA officials. However , these officials acknow- 
ledged that if a cavern is operated in excess of its maximum 
operating pressure, it could fracture causing it to be un- 
suitable for storage. Por each cavern rendered unsuitable 
for storage, PEA would have to find a suitable replacement 
cavern or construct a new one. Either situation, particularly 
the latter, would result in program delays and additional 
costs. These officials stated that even with proper rates 
of production and operating pressures, brining could still 
damage the caverns. Por example, it too much salt is removed 
from the cavern roof, the seal around the casing, through 
which the crude is injected and withdrawn, could begin to 
leak. Also fractures could develop in the caverns. Cither 
type of change could result in the crude oil escaping to the 
caprock (the layer of rock strata directly above the salt 
dome) where it can be lost. 

Officials of PEA's Strategic Petroleum Reserve Office, 
Office of Pacility Construction, stated that they have no 
formal system to control the brining operations but indicated 
that it could be done with minimal effort and expense. We 
discussed the type of testing necessary to assure cavern suita- 
bility after brining is completed, length of time to retest, 
and costs with PEA officials and the contractor. They stated 
that two tests would be necessary — a sonar survey and a casing 


!_/ Design and construction costs for existing storage ca- 
pacity at Bayou Choctaw and West Hackberry are $189 mil- 
lion— $127 million and $62 million respectively. On the 
basis of 135 million barrels of existing storage capa- 
city, design and construction costs are equal to about 
$1,40 a barrel. This per barrel amount multiplied by the 
23.5 million barrels for the three caverns at Bayou 
Choctaw and the 38,8 million barrels for the three cav- 
erns at West Hackberry equals a total of $87 million. 
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and cavern pressure test— which would take about two weeks per 
cavern and cost a total of about $90,000— ¥15,000 per cavern. 

In discussing the possible loss of design and construc- 
tion costs if the caverns were rendered unsuitable due to con- 
tinued brine production, FEA officials stated that by delaying 
cavern design and construction until after brining operations 
are completed, the chances for loss of design and construction 
funds would be eliminated but other factors must be taken into 
consideration such as the price of oil and inflation. They 
added that postponing design and construction until after brin- 
ing was completed would delay the program and possibly cause 
FEA to be unable to meet the administration' s goal of having 
5 OO million barrels of oil in storage by December 22, 1980. 

At the time of our review, however, FEA had not evaluated what 
the impact on meeting the goals would be due to delaying some 
or all of design ana construction activity. They stated that 
such an analysis, although time-consuming, could be performed. 


In a November 10, 1977 , meeting with DOE officials to 
discuss a draft ol this report, they disagreed with several 
aspects of the report relative to the continued production of 
brine at bayou Choctaw and Vvest Hackberry. These officials 
restatea thctr vj cw that cavern damage as a result of contin- 
ued brining iS low risk ana that retesting is unnecessary. 

They stated that the reasons for thi.s view are (1) caverns 
are being tested for the ability to withstana pressure well 
above the accepteu industry standara pressure for brine pro- 
duction; (2) aue to the large size of the caverns, brining at 
temporary short-term operating pressures will not cause the 
overall cavern pressure to rise to dangerous levels; and 
(3) DOE has re-installea blanket oil in the caverns after test- 
ing and will insure that adeouate blanket oil is maintained 
to guard against salt being washed from the cavern roof. 
Futherroore, they cited the thickness of the salt roofs above 
the caverns as an adaitional factor that would guard against 
damage occurring. 

The reasons cited above may minimize cavern damage. How- 
ever, without a formal system to monitor brining operations, 
there is no assurance that safe operating pressures are main- 
tained. PEA and its testing contractor have acknowledged 
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that brining can cause cavern damage. This would appear to 
be substantiated by the failure of five other caverns at Bayou 
Choctaw, previously used for brine production, to pass casing 
and cavern pressure testing. 

S TORAGE PLANS AT BR^AN MOUND 

There are five caverns at the Bryan Mound salt dome. 

PEA began storing crude oil in cavern 2 on October 7, 1977; in 
cavern 4 on November 14, 1977; and plans to use caverns 1 and 
5 for storage. PEA considers the remaining cavern — cavern 3— 
to be too large for storage. In addition to being too large, 
certain questions have been raised about the suitability 
of cavern 3 for the storage of crude oil. Although cavern 3 
was not selected for storage, its suitability for storage 
is important because of its location in relation to caverns 
selected for storage. A cavern's exact location and dis- 
tance are considered in cavern design analysis to determine 
if caverns will grow together and the impact of such growth 
resulting from crude oil displacement cycles. PEA is using 
five such cycles for planning purposes and is assuming the 
storage sites will have to be emptied as many as five times 
because of major supply interruptions. Cavern enlargement 
is expected to occur during each displacement cycle. PEA 
made an analysis of caverns at Bryan Mound to determine loca- 
tion and distance. In our opinion, FEA's analysis of cavern 3 
prior to beginning oil fill in an adjacent cavern was not 
adequate to determine the extent to which cavern 3 would have 
compromised the other cavern's suitability for storage. 

PEA first became aware of potential problems with cavern 3 
in November 1976 when a preliminary design contractor submitted 
a report on the Bryan Mound storage caverns. The contractor's 
report proposed that PEA insure that no future brining opera- 
tions are conducted in cavern 3 by acquiring the cavern and, if 
possible, perform a directional survey of the cavern. Although 
the directional survey is necessary to enable PEA to determine 
the potential for other caverns to penetrate cavern 3 and the 
consequences of such penetration, tests to gather information 
on cavern 3 were not performed prior to oil fill. The Bryan 
Mound Project Manager (Project Manager) told us that PEA de- 
cided testing cavern 3 was unnecessary because FEA's analysis 
showed it would not have any impact on the other caverns. How- 
ever, we believe that questions remain as to the accuracy of 
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this analysis which tends to be supported by the fact that FEA 
decided to perform further testing on cavern 3, as discussed 
below. FEA’ s analysis was based primarily on two documents; an 
aerial view diagram of the caverns and a table showing calcula- 
tions of the effects of five displacement cycles on the diam- 
eters of Bryan Mound storage caverns 1, 2 , 4. and 5. The 
aerial view diagram was obtained from Dow Chemical Company — 
the previous operator of cavern 3. While we do not disagree 
with the manner in which the analysis was performed, we do not 
believe the information used was adeouate since FEA did not 
obtain sonar and directional survey data to verify the location 
of cavern 3 on the aerial view diagram. 

In August 1977 , both FEA and its contractor responsi- 
ble for cavern testing and certification became concerned 
about cavern 3. In an August 23, 1977, meeting attended by 
FEA and the contractor , the contractor strongly advised that 
cavern 3 be tested. In a letter to FEA dated August 29, 1977, 
the contractor expressed concern that cavern 3 might be pene- 
trated during future oil displacement from caverns 2 and 4. 

The contractor emphastzed that an investigation of the cavern 
was imperative. In a letter to the contractor dated 
August 31, 1977, FEA asked the contractor to submit a pro- 
posal for perLorminq sonar and directional surveys on cavern 
3. The FEA letter also requested that the proposal include 
fluid samples from various depths in cavern 3. We were 
advised by the Project Manager that PLA was concerned over 
allegations that industrial waste had been dumped in 
cavern 3. 

We first discussed cavern 3 with FLA on September 19, 1977. 
No tests had been run at that time; but, based on a discussion 
with the Project Manager, it was our understanding that oil would 
not be stored at Bryan Mound until cavern 3 had been tested and 
analyzed. Subsequently, the Project Manager advised us that 
there were never plans to delay oil fill until cavern 3 had been 
tested and analyzed. 

As stated on page 7, FEA began storing crude oil in 
cavern 2 on October 7, 1977, and in cavern 4 on November 14, 

1977. As of November 29, 1977, about 1.5 million barrels had 
been stored in these caverns. Cavern testing began on 
November 2, 1977. and was completed November 9, 1977. We 
last discussed the status of the tests with the contractor on 
December 13, 1977. The contractor stated that they had com- 
pleted their analysis of the tests and had forwarded the test 
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results to DOE on November 2R and 29 , 19 77. The analysis 
indicated a minimum distance between cavern 3 and caverns 2 
and 4 of 300 feet. (According to the Project ^''anager, t”?a*s 
initial analysis indicated f»on feet.) Based on the 300 foot 
distance/ the contractor concluded that caverns and 4 would 
not penetrate cavern 3 after five displacement cycles. The 
contractor also concluded that there was no industrial waste 
stored in cavern 3. 


We asked the Project 'Manager why feci ^ed to have 

cavern tested and also why began oil fill before the 
tests were completed and analyzed, '’’^e Project '^'anager state^^ 
that the tests were made orimarily to confirm ^FA's orior analy- 
sis of cavern 3. Regarding oil fill, he a'='vised that base'’ on 
’’’FA's earlier analysis the risk was nonexistent. Specifically, 
he pointed out that ’^FA's calculations showed that after five 
displacement cycles there would still be an adenuate distance 
between cavern 3 and adjacent storage caverns. 


We asked the testing contractor if he had objected to FF7\ 
about beginning oil fill before the tests were complete 1 and 
analyzed in view of his position stated in the August in 77 
correspondence. The contractor stated that he did not ob^jeet 
because he believed that caverns 2 and 4 woul '' not penetrate 
cavern 3 in the short-term--i . e. , the first displacement cycle. 
Consequently, he believed there was no reason for t^pa to inter- 
rupt storage operations \intil after cavern 3 had been tested 
and the results analyzed. 


We discussed the cavern 3 situation with a spokesman 
for the Dow Chemical Company. It was his contention that 
it was unlikely that cavern 3 would have any effect on the 
other caverns. Dow has been unable, however, to locate test 
documentation to substantiate this contention. Nevertheless, 
the Dow spokesman was able to discuss with us some aspects 
o the cavern's history. Pe stated that Dow stopped brining 
the cavern in November 1967 because it would not hold pres- 
sure; that is, water was being pumped in but brine was not 
returning to the surface. After testing the cavern in 1973, 
ow concluded that it would not hold pressure because of a 
leak arowd the casing. The leak was considered to be too 

the cavern was abandoned. The spokes- 
dumped In Svein*!. "<> industrial waste has been 
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After discussinq this situation with FLA. FtA's testing 
contractor, and Dow Chemical, we believe that FEA proceeded 
with storage operations without first removing uncertain- 
ties pertaining to cavern 3. we believe that the initial 
analysis performed to determine the distances between cavern 3 
and the storage caverns was inadecuate due to lack of complete 
information to verify the location of cavern 3. This is fur- 
ther supported by the results of tests recently performed on 
cavern 3 indicating that the minimum distance between cav- 
ern 3 and caverns 2 and 4 is 300 feet — 200 feet (40 percent) 
less than FEA's earlier analysis indicateo. Furthermore, 
although it now appears that no structural damages or 
financial loss will result due to FEA*s decision to begin 
oil fill before the tests on cavern 3 were performeo and 
analyzed, we believe that FEA took an unnecessary risk in 
view of the structural damages ano financial loss that could 
have occurred. 


On Novcml'or 10. 1977. wc met with DOE officials to 

discuss a (Iruft ol our report. 'Ihe officials still contend 
that there war no risk assoc idtocl with leamning oil fill 
before pertorii'ing truth on cavern J. They stateo that FEA's 
initial analyrii w.is sufliciont to determine the effects of 
five d 1 sp 1 aoenif III cych'!. or the distances between cavern 3 and 
the storarie cavr rns ann that thr tests which were recently 
complotf'd weie pcrloinu'o ti.u iculLy to confirm their initial 
ana Ivn 1 R. 

CONCLUS j UjS 

FLA, after ohtainiiiq siX salt caverns at Bayou Choctaw 
and Vvest flackbcrry, porn, itted the previous operators to con- 
tinue proauction of ijrine after the caverns were tested and 
certified as suitable for crude oil storage. FEA, while 
acknowledging the possibility that brining can cause cavern 
damage, believes tlic risk ol such damage occurring is extremely 
low. In line with this beliet, FLA does not routinely plan to 
monitor the brinino operations, impose restrictions on the rate 
of brine oroouctlon ano operating pressures, nor retest the cav- 
erns after brining has been completed before filling the caverns 
with crude oil. 

Also, PEA began purapina crude oil at Bryan Mound before 
completing an analysis of tests recently performed on cavern 3 
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which would have provided reliable inforir>ation cn the location 
and any impact that cavern 3 may have haa on other caverns se- 
lected fcr storage. FEA oetermineo from their previous analysis 
that there was adeauate distance between cavern 3 ana aojacent 
caverns and concluded risks associatea witn oil fill were non- 
existent, GAO believes that the information used by FEA to ii,ake 
this initial analysis was inaoecuate to inoicate that the risks 
were nonexistent and, conseouently , FEA shoulo have delayed oil 
fill until the recent tests were corcoleteo ana results analyzed. 
In our view, PEA die not have adenuate assurance that the caverns 
where oil is being stored would not penetrate cavern j. We 
believe PEA did not have that assurance until tests recently 
performed on cavern 3 were analyzed. This lack of assurance 
could have led to problems in recover inc oil, oroararr oelavs. 
and unnecessary costs to the Federal Government. 

In order to preclude the potential orohlems associated 
with continued brining at Bayou Choctaw ana West Hackberry, 
we believe the best alternative would be tor t LA to neaotiate 
with the chemical companies to eliminate continued brinj.nr, 
operations. If negotiations are successful, FEA couLa then 
seek amendments to the condemnation agreements which would re- 
flect the newly-aqreed-upon terms concernino continuoo brinino. 

If negotiations fail, FEA could directly tjetition the court for 
such an amendment, citing the failure of neootiatLons ano argue 
that the potential serious damage the continuto brininu may 
cause to the caverns r ecu ires that it be e 1 im Lnateci . We recog- 
nize the costs for such an amendirent could be substdnti.al 
since it appears highly unlikely that the companies would re- 
linouish riahts to the brine prooucticn without son.e torit' of 
compensation in return. However, we believe tuA should ex- 
plore what the costs will be ana then make a oetermination 
of whether they ouaht to pursue negotiations. 

Although FEA officials stated that they did analyze the 
costo for seeking such an amendment, they informed us that no 
written documentation was prepared in support of damage esti- 
mates since they were so obvious. If, in fact, the amendment 
is too costly, FEA should still make every attempt to impose 
controls on the chemical companies' rates of brine production 
and operating pressures to help assure that the caverns con- 
tinue to be suitable for storage. More importantly, as soon 
as brining operations are com.Dletea, we believe that PEA 
should retest the caverns to determine if they are still 
suitable for storage. 
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Concerning the Bryan Mouno situation, we believe that 
FEA should not have begun oil fill until after tests on cav- 
ern 3 were performed and analyzed. iNe believe that there 
were uncertainties as to the long-range suitability of the 
other caverns for storage at the time' FEA began oil fill 
and, consecuently. unnecessary risks were taken by FEA in 
view of the possible structural damages and financial loss 
that could have occurred. 

We recognize that tight time constraints were placed 
on FEA to complete the Strategic Petroleum Reserve Program 
ana that, because of the newness and complexity of the 
proaram, some degree of risk will be involved in implemen- 
ting most decisions, whenever risk can be reduced through 
additional information, however, we believe such information 
should be obtained. Our recommendations are aimed at devel- 
oping better inlormation to reduce the risk Involved in 
salt cavern storage. In addition to helping the Department 
of Energy minimize risk and uncertainty, this information 
should prove usetul to the appropriations committees when 
considorino reouests for proaram funds, since it will 
highlight the risks involved. 

REC OMM IN DA T I ON S 

Wo recommend to the Secretary, DOL. that in future oil 
fill deciTions, every attempt be made to minimize risk and 
uncertainty, taking into cons ioerat ion program delays and 
costs, 

Soec it ical ly , with respect to Bayou Choctaw ana west 
Hackberry. we recommeno that the Secretary 

— oetermine the feasibility of amenaing the 

condemnation agreements to eliminate continueo 
brining operations by the chemical companies, 

— institute a formal system for controlling the 
brining operations if the agreements are not 
amended to assure that brine is not being 
produced in excess of safe rates of production 
and operating pressures, and 

— retest the caverns after brining has been 
completed. 
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To minimize the financial loss to the Peaeral Government 
that could occur if any of the caverns at West Hackberry and 
Bayou Choctaw were rendered unsuitable for storage, we also 
recommend that the Secretary assess the feasibility of post- 
poning some design and construction until brining is completed. 
In making this decision, an assessment should be made of the 
impact that such postponement would have on program delays 
and costs. 


, . section 23b of the Legislative Reorganization 

Act of 1970 requires the head of a Federal agency to submit a 
written statement on actions taken on our recommendations to 
the Senate Committee on Government Affairs and the House 
Committee on Government Operations not later than 60 days after 
the date of the report and to the House and Senate Committees 
on Appropriations with the agency's first request for appro- 
priations made more than 60 days after the date of the report. 


We appreciate the cooperation received during our review 
and would be glad to discuss the contents of this letter 
in further detail should you so desire. 


Sincerely yours. 
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BY THE COMFTfXXLER GENERAL 

Report To The Congress 

OF THE UNITED STATES 


Questionable Suitability Of 
Certain Salt Caverns And Mines 
For The Strategic Petroleum Reserve 


The Dcpdrimciil of ifnctcjY 's ciedting d 
petroleum ri'servc to ptotecl dgdiosl future 
disruptions in U S cnorgy supplies Thu 
Department is comrnilted to storing 500 
million bdrtels by 1980 diul 1 billion but 
rels by 198b 1 ht* etude oil will be stored 

underground in Sidt Ciivems end mines 
Thus far, tftiet* s.ilt (.ivein sites and one 
salt mine have been aujuited trj store this 
Oil 

Tight lime (onslrdinls tou|)led with the 
complex dird technical rtatuie of the pro 
gram have resullml in tfu* Department 
taking actiuns without adequate analysis 
to assure that risks arc mmimi/ed For 
example, the Department is planning to 
store oil above where mining operations 
are scheduled to begin in 1980 even 
though the Federal agency responsible for 
miner safety has saitf that serious or dis- 
astrous safety hazards to the miners and 
the oil storage area could result. 
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COMPTROLLER GENERAL OF THE UNITED STATES 
WASHINGTON. D.C 20S4B 



B-178205 


To the President of the Senate and the 
Speaker of the House of Representatives 

This report discusses actions taken by the Department of 
Energy without adequate analysis to assure that risks of using 
certain salt caverns and mines for the strategic petroleum 
reserve are minimized. The authorization of this reserve is 
the major action which has been legislated so far to lessen 
U.S. dependence on imported oil. This report is intended to 
make the Congress aware of the possible ramifications of risks 
being taken by the Department in implementing the reserve pro- 
gram, as well as alternatives available to minimize these 
risks . 

We made our review pursuant to the Budget and Accounting 
Act of 1921 (31 U.S.C. 53), and the Accounting and Auditing 
Act of 1950 (31 U.S.C. 67). 

We are sending copies of this report to the Director, 
Office of Management and Budget; the Secretaries of Energy and 
Labor; interested congressional committees; and other inter- 
ested parties. 



Acting Comptroller General 
of the United States 
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COMPTROLLER GENERAL'S 
REPORT TO THE CONGRESS 


QUESTIONABLE SUITABILITY 
OP CERTAIN SALT CAVERNS AND 
MINES FOR THE STRATEGIC 
PETROLEUM RESERVE 


DIGEST 

In December 1976, the Department of Energy 
submitted a plan to the Congress for 150 
million barrels of reserve oil by December 
1978 and 500 million barrels by 1982. Five 
months later, the Department accelerated the 
reserve targets to 250 million barrels by 
December 1978 and 500 million barrels by 
December 1980; currently, the Department 
plans to store 1 billion barrels by December 
1985. The rationale for the acceleration was 
to provide the United States with increased 
petroleum supply protection as soon as practi- 
cable. The Department has revised its plans 
again and now expects to reach its 250 million 
barrel target by June or July of 1979. 


To reach these goals, the Department decided 
to concentrate initially on converting exist- 
ing salt caverns and mines into storage areas, 
rather than constructing new caverns or mines. 
As of mid-June 1978, the Department had ac- 
quired four sites containing 19 salt caverns 
and one salt mine to be used for storing oil. 

( See p. 1 . ) 


While the Department has not yet estimated 
the cost to store 1 billion barrels, it did 
estimate the cost to store 750 million bar- 
rels at $14.4 billion. (See p. 1.) 


Storage targets for the reserve appear very 
ambitious, in view of the complex and tech- 
nical nature of the program, and have had a 
dominant influence on Department actions and 
decisions. It is GAO's view that the Depart 
ment has not allowed sufficient time to con- 
sider adequately the pros and cons of many 
of the decisions that have been and must be 
made to develop the reserve. Consequently, 
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the tight time constraints for the reserve 
program, coupled with the fact that the pro- 
gram is new and complex, surround certain 
elements of the program with a degree of 
risk that may be unacceptably high. (See 
p. 17.) 


POTENTIAL PROBLEMS OF 
USING CERTAIN SALT 
CAVERNS FOR STORAGE 


Of the 19 existing caverns the Department 
has acquired, 6 may not be suitable for 
long-term storage because they do not meet 
structural design standards for oil storage 
suitability and may grow together. Three 
of the six caverns already have been certi- 
fied for storage. The other three have 
failed to pass tests. The Department has 
deferred a decision on whether to try to 
certify these three caverns until further 
study of the salt dome has been completed. 
(See p. 6.) 


The Department has mentioned two alterna- 
tives to continued use of these caverns if 
they are found to be unsuitable. 


1. Abandon the unsuitable caverns and use 
additional cavern storage capacity that 
had been developed during withdrawal. 

2. use salt water to displace oil in the 
caverns during withdrawal so no addi- 
tional growth could take place and the 
potentially unsuitable caverns would 
not grow together. 


However, if these alternatives are unwork- 
able, the Department may have to resort to 
acquiring other existing caverns or mines, 
or constructing new ones. Because of the 
significant problems that these six caverns 

program delays, and 
believes the Department 
should not proceed before alternative courses 
are examined. (See p. 7.) 
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PROBLEMS AT THE ACQUIRED MINE 


The salt mine that the Department has ac- 
quired may not be a suitable or practical 
facility for long-term crude oil storage 
because of problems disclosed by the Mining 
Safety and Health Administration, and be- 
cause of the resulting potential legal and 
financial ramifications. Additional prob- 
lems are; 

— The Department's test program for deter- 
mining the mine's suitability may not have 
been adequate, and interpretation of test 
results may be questionable. (See p. 8.) 

— If Morton Salt Company mines salt 300 to 
370 feet under the storage area, as 
planned, miners' safety and the integrity 
of the oil storage could be in jeopardy. 
(See p. 10.) 

— If Morton Salt Company is prevented from 
mining as planned, adverse financial im- 
pact to Morton and nearby communities 
is possible and could result in legal ac- 
tion against the Department. (See p. 11.) 

— A potential water problem exists which 
could result in oil washing out of the 
storage area damaging the environment. (See 
p. 12.) 

These problems give rise to two basic ques- 
tions: (1) is the mine structurally suita- 

ble for crude oil storage and (2) if so, is 
It cost effective in view of the additional 
expense that could be incurred to insure 
miner safety and integrity of oil storage? 
The resolution should consider minimizing 
adverse economic and social impact on all 
affected parties. The Department has agreed 
to enter into a memorandum of understanding 
with the Mining Safety and Health Adminis- 
tration to improve cooperation and develop 
a program that is in the best interest of 
the Government. (See p. 19.) 


Tear Shtt t 


iii 

A- 31 3 



NO DOCUMENTATION REGARDING 
DEVIATIONS FROM CAVERN TEST 
CRITERIA 

Before the Department uses caverns to store 
oil, it has them tested by a contractor. 

The test program calls for a test at pres- 
sures higher than are expected to be experi- 
enced when crude oil is pumped in and out 
of the caverns, GAO found that two caverns 
were not tested to these pressure levels. 
Because the deviations were small, this may 
not, in and of itself, be a serious problem. 
However, the Department does not have a for- 
mal system to document allowable deviations 
from specified testing criteria. This could 
lead to unauthorized deviations or tenden- 
cies to approve unacceptable deviations from 
the test program. (See p. 5.) 


ADEQUACY OF STORAGE FACILITY 
COST ESTIMATES 


Accurate cost information is essential to 
appropriations committees when considering 
requests for program funds. This is parti- 
cularly true with extremely high cost pro- 
grams such as the strategic petroleum re- 
serve. The cost estimates for acquisition, 
construction, and operation of reserve 
storage facilities were not adequately docu- 
mented; however, the Department has taken 
steps to improve the adequacy. (See p. 15.) 


RECOMMENDAT IONS TO THE 
SECRETARY OF ENERGY 

The Secretary, Department of Energy, should 
make every attempt to minimize risk, uncer- 
tainty, and when practicable, program costs 
to insure that oil is stored in suitable, 
stable storage facilities until needed. 


Specifically, GAO recommends that the 
Secretary 

—study the alternatives for minimizing the 
risk associated with using the potentially 
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unsuitable caverns acquired for storage r 
making the study results available to the 
Congress; 

— develop a formal system for documenting, 
before test completion, any acceptable 
deviations from pressure levels specified 
in the test program, and approvals for 
such deviations; 

— delay further oil storage development at 
the salt mine until (1) the Mining Safety 
and Health Administration and the Depart- 
ment have jointly studied what additional 
testing is needed to insure that the salt 
mine is suitable for long-term crude oil 
storage and (2) the Department and the 
Mining Safety and Health Administration 
have worked together to develop a solution 
to the problems involved in using the salt 
mine for storage; and 

— insure that all future cost estimates 
relating to the reserve program are ade- 
quately documented. 


COMMENTS ON DRAFT REPORT 

The Mining Safety and Health Administration 
sent GAO a copy of an April 24, 1978, memo- 
randum to the Secretary of Labor stating 
that Department "* * * planning for the ac- 
tive mining and oil storage within the same 
dome has the potential for serious to disas- 
trous health and safety hazards to the miners ; 
and, the Department "continuing its present 
program in the manner planned would be an 
embarrassment to the Government." (See p. 

20 .) 


The Morton Salt Company questioned certain 
facts and statements in GA0|s report, includ- 
ing statements that the Mining Safety and 
Health Administration had concerns about 
safety aspects of concurrent mining and oil 
storage at the mine. (See p. 20.) 
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The Department of Energy addressed two 
general areas. First, it believes that GAO's 
concern over the potential for caverns grow- 
ing together is unwarranted. However, the 
Department admitted that the possibility of 
caverns growing together after multiple with- 
drawals is real. Further, it said that it 
will develop plans for refill of the reserve 
which will include abandoning or modifying 
the use of certain caverns, if necessary. 

(See p. 22. ) 


GAO agrees that it is desirable to develop 
such plans. However, they should be based 
on a thorough study, including the costs and 
benefits, of alternatives to both (1) con- 
tinued use of caverns which could grow to- 
gether and (2) using altogether different 
storage facilities. (See p. 22.) 


The second area was the safety of using the 
salt mine for oil storage. The Department 
said that there is no evidence, facts, or 
test data to indicate that the mine is not 
suitable for oil storage. It also said that 
there was no reason to delay storing oil at 
the site and that the planned mining opera- 
tions, which could involve safety hazards, 
are not scheduled to begin until 1980. The 
Department believes that any necessary cor- 
rective actions can be taken before then. 
(See p. 22. ) 


Because concerns raised by the Mining Safety 
and Health Administration have serious poten- 
tial consequences, delay of further oil stor- 
age development at the mine, in GAO's opinion, 
is warranted until these concerns are put to 
rest. (See p. 19.) 
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CHAPTER 1 


INTRODUCTION 

The Energy Policy and Conservation Act (Public Law 94-163) 
requires the Department of Energy (DOE) 1/ to create a strate- 
gic petroleum reserve (reserve) to diminish U.S. vulnerability 
to the effects of a severe interruption in energy supplies and 
to provide limited protection from the consequences of inter- 
ruptions in petroleum product supplies. In December 1976 DOE 
submitted to the Congress a strategic petroleum reserve plan 
(plan) which stated that the reserve would contain 150 million 
barrels of oil by December 1978, and 500 million barrels by 
December 1982. 

In his April 1977 energy message, however, the President 
called for expanding the program to 1 billion barrels. Subse- 
quently, doe's May 1977 plan amendment set new reserve targets 
of 250 million barrels by December 1978, and 500 million bar- 
rels by December 1980 ; however, DOE does not expect to store 
the first 250 million barrels until mid-1979. DOE expects to 
store 1 billion barrels by December 1985. While DOE has not 
yet estimated the cost of storing 1 billion barrels, DOE's 
estimated cost for storing 750 million barrels is $14.4 bil- 
lion. 


DOE determined that underground storage was the least 
costly, most feasible way to store large amounts of oil. Con- 
seguently, oil lor the reserve will be stored in salt caverns 
and in mines. Nine potential storage sites with existing 
capacities totaling 391 million barrels were initially iden- 
tified. DOE, as of mid-June 1978, had acquired four of these 
sites through condemnation proceedings — three salt cavern 
sites and one salt mine. The acquired sites are in Texas and 
Louisiana near the Gulf coast. 

CRUDE OIL STORAGE IN SALT CAVERNS 

In the United States, salt caverns have been used for 
over 20 years to store petroleum products including fuel oil 


1/Many of the statements and actions attributed to DOE in 
this report were actually stated and performed by the Fed- 
eral Energy Administration. For simplicity, however, DOE 
is referred to throughout the report. The functions of the 
Federal Energy Administration were transferred on October 1, 
1977, to DOE, 
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and natural gas, but they have not been used to store crude 
oil. In Prance and West Germany, however, crude oil has been 
stored in salt caverns for several years. 

Salt caverns are created by a fairly simple process 
called leaching or solution-mining. First, a well is drilled 
into the salt formation. The well is lined with steel casing 
which is set in cement to seal off freshwater beds and other 
formations. Freshwater or sea water is then pumped down a 
tube within the casing to dissolve the salt. 

After leaching, the cavern contains a salt-water sub- 
stance called brine. Crude oil can then be pumped down be- 
tween the tubing and the casing to force the brine up through 
the tube. The oil floats on the remaining brine. Crude oil 
is withdrawn from a cavern by reversing the fill process. By 
pumping water down the tubing the crude oil is forced up be- 
tween the tubing and the casing. The chart on page 3 shows 
the operation of a crude oil storage cavern. 

CRUDE OIL STORAGE IN CONVENTIONAL MINES 

Although no crude oil is stored in mines in the United 
States, it has been stored in an iron mine in France, a potas- 
sium mine in West Germany, and a coal mine in South Africa. 

The process of converting a mine for crude oil storage in- 
volves removing the oil production and shaft equipment, pre- 
paring the mine floor by installing a sump pump, grading the 
floor to insure drainage to the pump, and installing casing 
for oil fill and withdrawal. Unlike the salt caverns where 
water is used to displace crude oil, submersible pumps are 
used to withdraw oil frcmi mines. 


Potential problems relative to salt caverns and salt 
mines planned for storage ar-e discussed in this report as 
well as the effects of long-term storage on the physical and 
chemical properties of crude oil, the potential for crude 
oil losses, and the estimated costs of the storage facili- 
ties. 
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OIL STORAGE OPERATION IN A SALT DOME 





CHAPTER 2 


POTENTIAL PROBLEMS RELATIVE 
TO SALT CAVERN STORAGE 


To attain its goal of 250 million barrels of oil in 
storage by December 1978, DOE decided to concentrate ini- 
tially on converting existing salt caverns and mines into 
storage areas rather than constructing storage areas, which 
would take more time. Consequently, DOE acquired the follow- 
ing four sites that have existing caverns and a salt mine. 
These have a combined capacity of about 261 million barrels. 


Site 

Location 
(Parish/County 
and State) 

Type of 
underground 
storage 

Estimated 
existing 
capacity 
in barrels 
(millions) 

Bayou Choctaw 

Iberville, La. 

Salt caverns 

a/74 

Bryan Mound 

Brazoria, Tx. 

Salt caverns 

62 

West Hackberry 

Cameron, La. 

Salt caverns 

50 

Weeks Island 

New Iberia, La. 

Salt mine 

11 

Total 



261 

a/Plans to use 30 million of the 
city have been deferred until 
completed. 

74 million barrels of capa- 
a study of the salt dome is 


m .. ®^*3uired a total of 19 salt caverns at Bayou Choctaw, 
West Hackberry, and Bryan Hound to use for crude oil storage. 
The caverns had been solution-mined over a period of years by 
chemical companies to obtain brine feedstock for their manu- 

tacturing processes. These caverns were not designed to store 
crude oil. 


ca VP a contractor to test the suitability of these 

testina T^^^^ontractor determines, through 

testing, if a cavern is suitable for crude oil storage. If 

fhp found suitable, the contractor certifies that 

Awil 7® 197 ft so'ind for oil storage. As of 

April 7, 1978, the contractor had certified 11 caverns. 


We found, 
deviations from 


however, that the contractor made certain small 
the testing program. More importantly, we are 
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concerned that of the 19 salt caverns, 6 may not be suitable 
for long-term storage because they do not meet design stand- 
ards for oil storage suitability preferred by companies who 
design, construct, and operate storage caverns. These six 
caverns have about a 55-million-barrel capacity worth about 
$669 million in oil. Three of these six caverns have already 
been certified and are to be used for storage. The other 
three caverns have failed to pass the tests for storage suit- 
ability. 

NO DOCUMENTATION REGARDING DEVIATIONS 
FROM CAVERN TEST CRITERIA ~~ 


The testing program calls for the caverns to be tested 
to measure resistance to fracturing at pressures which will 
be experienced when crude oil is pumped in and out of the cav- 
erns. To allow for a safety margin, the test program requires 
that caverns be tested at pressures higher than the planned 
operating pressures. We reviewed the contractor's cavern cer- 
tification files to determine if tests were conducted in ac- 
cordance with pressure criteria specified in the test program. 
Two caverns at West Hackberry — caverns number 6 and 9 — were 
tested at pressures slightly below those specified in the 
cavern test program. For cavern 6 the test program called 
for 732 pounds of pressure, but the cavern was tested to 710 
pounds of pressure. For cavern 9 the test program required 
650 pounds of pressure, but the cavern was tested to 640. 

These test pressures are 30 percent above the maximum planned 
operating pressure of the caverns according to DOE officials. 
According to the testing contractor, these deviations were 
acceptable because cavern testing is time consuming, and the 
additional time required to reach the specified pressure did 
not justify achieving the small increase in the safety factor. 
One DOE official told us that he had given verbal approval to 
the contractor to make the deviations. However, he said this 
approval had not been documented. 

Another DOE official stated that DOE relies on the exper- 
tise and experience of the testing contractor for acceptable 
deviations from the testing program. Whenever the contractor 
believes the cavern is suitable after performing the tests 
— even with deviations— the contractor certifies the cavern. 
The official added, however, that after reviewing the certi- 
fication document and the testing data on which the certifi- 
cation was based, DOE has the option of not accepting the cer- 
tification. DOE did not exercise this option and accepted 
certifications on the two caverns which were tested at lower 
pressures than those specified in the test program. 
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POTENTIAL PROBLEM OF CAVERNS GROWING 
TOGETHER 

The reserve is being designed to accommodate up to five 
fill and withdrawal cycles. DOE assumes that oil may have to 
be pumped into and out of storage five times during the life 
of the reserve. According to a DOE report, each such cycle 
can cause caverns to expand an estimated 14 percent. This 
expansion could change the configuration of the caverns, in- 
cluding height to diameter ratios. Most importantly, it could 
cause caverns to grow together, forming new caverns with com- 
pletely different shapes and height to diameter ratios. 

The relationship of cavern height to cavern diameter and 
the distance between caverns are important considerations when 
determining salt cavern structural stability and suitability 
for crude oil storage. These factors can indicate potential 
massive fracturing of the cavern walls or total collapse of 
the ceilings. 

We attempted to identify specific criteria for cavern 
height to diameter ratios and minimum distance between cav- 
erns. We found, however, through discussions with officials 
representing firms experienced in designing, constructing, 
and operating storage caverns that specific criteria do not 
exist. We did find, however, that each company has preferred 
design standards, ranging from 3:1 to 10:1 for height to di- 
ameter ratios and from 270 to 575 feet for minimum distance 
between caverns. Moreover, a DOE contractor responsible for 
designing and constructing new caverns for the reserve is 
planning on a height to diameter ratio of 9:1 and a minimum 
distance between caverns of 520 feet. 

Six caverns acquired for storage do not conform to these 
preferred design standards — caverns number 6 and 9 at West 
Hackberry and caverns 3, 11, 13, and 15 at Bayou Choctaw. For 
each of the six caverns, the distance from one or more other 
caverns is substantially less than the minimum preferred dis- 
tance of 270 feet. Four of the caverns have a height to di- 
ameter ratio of less than the minimum preferred ratio of 3:1 
ranging from 2:1 to 1:5. Of the six caverns, three already 
have been certified suitable for crude oil storage. Caverns 
3, 11, and 13 at Bayou Choctaw failed to pass pressure tests. 

We discussed this issue with DOE officials. They told 
us that three of the caverns — caverns 3, 11, and 13 at Bayou 
Choctaw— have already grown together and a decision on whether 
to use them has been deferred until further study of the salt 
dome has been completed. These officials also said that while 
they recognize that the potential exists for the remaining 
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three caverns to grow together, they are still planning to 
use these caverns for storage. 

DOE officials also told us that all caverns would be 
retested after each fill and withdrawal cycle to determine 
if the caverns remain structurally stable or suitable for 
oil storage. If caverns did not remain suitable, DOE said 
it could either (1) abandon the unsuitable caverns and use 
additional cavern storage capacity that would be developed 
during a withdrawal cycle or (2) use brine as a displacement 
fluid so that no additional growth could take place. In our 
view, unanswered questions remain as to the viability of these 
options. Regarding the first option, reserve plans call for 
refilling caverns only to their initial capacity so that cav- 
ern enlargement could be minimized and so that adequate with- 
drawal rates can be maintained. Regarding the second option, 
DOE is aware that using brine would be very expensive and that 
there could be environmental problems associated with its use. 
In summation, although DOE has pointed to these options as 
solutions, the questions that face the use of these options 
have not been answered. 


7 

A-325 



CHAPTER 3 


QUESTIONABLE SUITABILITY OF A SALT 
MINE PLANNED FOR CRUDE OIL STORAGE 

Weeks Island Salt Mine, a storage site for the reserve 
program, has operated since 1902 and is now operated by Morton 
Salt Company. The mine consists of two levels; but the upper 
level has been abandoned since 1956 when production started 
on the lower level. DOE intends to store about 75 million bar- 
rels of oil in both levels, beginning in January 1979, 

DOE acquired a minimum amount of the salt dome at Weeks 
Island so that mining activities there coulct continue and any 
adverse economic impacts on Morton and nearby communities 
could be minimized. Morton is now developing a temporary min- 
ing level beside the oil storage area, and Morton officials 
stated that they will begin mining between 300 and 370 feet 
directly below the oil storage area in 1980. 

We looked into three aspects of the decision to store 
oil at this site: (1) the adequacy of DOE's proqram to test 
the existing mine for its suitability as a storage site, (2) 
the effects of mining below the oil storage area, and (3) a 
potential water problem at Weeks Island. 

DOE'S MINE TESTING PROGRAM 
MAY NOT BE ADEQUATE 


DOE selected the same contractor that is testing and 
certifying salt caverns to test the mine's storage suitabil- 
ity. The contractor developed a mine testing program for 
DOE and subcontracted with a mining engineering and consult- 
ing firm to carry out the tests. On January 17 , 1978 , the 
contractor certified Weeks Island Salt Mine as suitable for 
crude oil storage. 

Because of concern for the health and safety of the salt 
miners who could be working below the oil storaoe area, the 
Department of Labor's Mining Safety and Health Administration 
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(MSHA) 1/ reviewed the DOE testing program that had been used 
as the basis for certifying the mine's suitability for storing 
oil. MSHA officials found that DOE’s mine testing program was 
not adequate. Based on the number and type of salt samples 
tested r MSHA officials questioned how a reliable determination 
could be made that the mine is structurally suitable for oil 
storage. The salt samples that were taken r according to MSHA 
officials, are not representative of all conditions in the 
mine and the test results just as easily could have been in- 
terpreted that the mine is not suitable for oil storage. 

Further, DOE tested only the lower level of the mine. 

But, MSHA believes that the upper level should also be tested 
because salt characteristics can change on a vertical plane. 
According to MSHA officials, because of the magnitude and 
cost of the reserve program, DOE is taking an unacceptably 
high risk in assuming that the salt characteristics in the 
upper level can be accurately projected based on data obtained 
from testing the lower level. DOE officials disagreed. They 
said that testing the upper level was not necessary because 
on a vertical plane, there are no significant changes in salt 
characteristics. They stated that any changes that do exist 
are a function of depth and, thus, can be calculated. DOE's 
conclusion, therefore, was that the lower level test generated 
data that could bo extrapolated reliably to the upper level. 
Furthermore, DUE officjals told us MSHA had refused to permit 
DOE to test the upper level . 

We asked MSHA oflicials if they had refused to allow 
DOE to tost in the upper level. MSHA officials stated that 
MSHA infotmod DOE oflicidls that because the upper level is 
an abandoned mine, MSHA regulations require DOE to outline 
safety procedures lor MSHA approval before DOE could enter 
the mine. DOE neither submitted the safety procedures nor 
again asked about t(*stinq the upper level, according to MSHA 
officials. 


1/MSHA administers the enforcement provisions of the public 
~ laws and related standards and training programs to guard 
the health and safety of miners. MSHA was established 
March 9, 1978, and assumed the responsibilities of the Min- 
ing Enforcement and Safety Administration of the Department 
of the Interior. 
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UNCERTAIN EFFECTS OF CONTINUED MINING 
BELOW THE OIL STORAGE AREA 


A safe distance between the oil storage area and the new 
mining area is vital because of the potential for blowouts. 
Blowouts cause more salt than planned to be broken by blasting, 
resulting in rounded openings of various depths in the mine 
walls or ceilings. If Morton mines below the oil storage area, 
a blowout could occur in Morton's working mine, possibly ex- 
tending to the oil storage area above and flooding the working 
mine with oil. 

doe's subcontractor responsible for testing the mine 
issued a final report on Weeks Island which recommended, 
"Neglecting the possibility of blowouts, a minimum web [salt] 
thickness of 300 feet should be provided to ensure the safety 
of mining operations below the oil storage facility." The 
report strongly recommended that mining below stored oil not 
be initiated until high-potential blowout areas could be posi- 
tively predicted. According to the report, the consequences 
of a major blowout in a mine below stored oil could be disas- 
trous and the risk of such occurrences must be eliminated to 
ensure the safety of miners and the integrity of oil storage. 

According to Morton officials, the largest blowout that 
ever occurred at Weeks Island extended about 30 feet. Thus, 
because there will be between 300 and 370 feet of salt between 
the floor of the lower storage area and the roof of the pro- 
posed new mine, DOE and Morton officials believe that mining 
below the oil storage area as planned should be safe. DOE 
added, however, that sufficient study had not been done to 
predict and control blowouts. DOE further stated that, while 
unlikely, if blowouts were to damage the oil storage area, 

Morton would be totally responsible. Morton officials argue 
that, as long as Morton is not negligent in its mining activ- 
ities, DOE would be financially liable for damage to the stor- 
age area and the mine below. In the event of mishap, the issue 
of financial responsibility, including possible negligence, by 

DOE, Morton, or others, would ultimately be determined in the 
Courts. 


MSHA is concerned about the potential effects of blowouts 
at Weeks Island. According to MSHA officials, even if small 
blowouts were to occur, cracks and fractures resulting from 
the blowout could extend to the oil storage area and oil could 
leak into the mine below. Blowouts have occurred in five of 
SIX Louisiana salt mines. MSHA recently reported the results 
® study of blowouts; oil, gas, and water seepages; 

and existing mining conditions at Weeks Island and all other 
Louisiana salt domes in that area, with respect to the Weeks 
blowout problem, the MSHA report concluded that Weeks 
Jho most blowout-prone dome that was studied. 

The report also concluded that no practical means exist to 
assure that mining will not penetrate into a blowout-prone 
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zon6 snd that potsntial hazards ars too 9 ^€ 3 t to pacinit inininQ 
370 feet below oil storage. According to the report, unless 
facts are provided that assure a lesser distance is adeguate, 
mining should not occur less than 650 feet below the oil stor- 
age area. 

MSHA, however, believes that development of blowout 
evasion tactics may be possible through a more comprehensive 
study of the five Louisiana mines. MSHA estimated this study 
would take 1 year and would cost $300,000. DOE has offered 
to provide financial and other assistance so that MSHA can 
conduct the necessary studies, 

DOE officials stated that DOE is fully committed to pro- 
tecting the health and safety of miners at Weeks Island. Ac- 
cording to DOE, storage of oil in the existing mine does not 
present any immediate hazards to miners or the oil storage 
area because Morton is currently working beside the storage 
area. 


DOE officials state that they believe that the salt area 
it has acquired around the mine is adequate to protect the oil 
storage area and a future salt mine below. However, if MSHA 
determines that DOE's salt area acquisition is insufficient to 
protect miners and proper ty, DOE will take all action neces- 
sary to insure site safety. This, according to DOE, would in- 
clude acquisition of additional salt beneath the storage area 
either by purchase or by right of eminent domain. 

Existing underground storage capacity in the Gulf coast 
is very limited, according to DOE; and there are no alterna- 
tive sites to Weeks Island for 75 million barrels of oil 
storage in the 1978-1979 time frame. No cost assessment has 
been made lor the possible acquisition of additional salt 
beneath the existing mine, but DOE is prepared to assume this 
financial burden to protect miners and the oil storage area. 

If MSHA precludes Morton from mining at Weeks Island or 
forces Morton to mine at a deeper level than planned, Morton 
officials stated that they would initiate legal action against 
DOE for, in effect, taking more salt in the dome than origi- 
nally agreed to and paid for. 

According to MSHA, a situation similar to Weeks Island 
may exist at Cote Blanche, one of the five potential sites 
identified for oil storage that DOE has not yet acquired. The 
Cote Blanche roineowner is planning to mine above the proposed 
oil storage area, according to MSHA. MSHA anticipates that 
the owner may also decide to mine beneath the proposed oil 
storage area because 900 million tons of salt could be recov- 
ered from such mining activity. MSHA officials further state 
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that hazards to the health and safety of miners are a likely 
result of concurrent mining and oil storage at Cote Blanche. 

POTENTIAL WATER PROBLEM AT WEEKS ISLAND 

The MSHA report concluded that a water infiltration 
problem exists at Weeks Island. If this problem is not con- 
trolled, the oil storage area could be destroyed, according 
to MSHA, and oil could be washed out of the storage area and 
pose a threat to the environment. Morton, in developing its 
temporary mine beside the oil storage area, encountered water 
flows which totalled 50 gallons per hour, according to MSHA. 
After certain corrective actions were taken, flows are now 
reported to be 4 to 5 gallons per hour. 

DOE officials concur that water can be a serious problem. 
DOE also recognizes that water can leach openings in the salt 
and that determining the exact location of ground water at the 
edges of salt masses can be difficult. According to DOE, the 
water Mbrton encountered in the salt structure has been linked 
to subsurface water outside the salt mine and water flows into 
the new mining area are being continuously monitored. DOE be- 
lieves that techniques can be developed to avoid water in- 
flows. 

MSHA is concerned that, while water may be controlled at 
the new mine, it could change its path and enter the oil stor- 
age area. According to the MSHA report, a water leak into the 
Avery Island mine in Louisiana was plugged by cement. But, 6 
months later the water rerouted itself into the mine 200 feet 
away. This rapid, unpredicted movement of water, according 
to MSHA, emphasized its concern about the water infiltration 
at Weeks Island. 
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CHAPTER 4 


EFFECTS OF LONG-TERM STORAGE ON 
CRUDE OIL AND POTENTIAL LOSSES 

DOE plans to stote 1 billion bactels of crude oil and 
possibly petroleum products in the reserve. Current planning 
provides for withdrawal of this oil only if there is a severe 
interruption in energy supplies. In this chapter we address 
(1) how long crude oil can be stored and still remain suitable 
for refining and (2) how much oil might be lost during storage. 

EFFECTS OF LONG-TERM STORAGE ON THE 
physical" PROPERTIES OF CRUDE OIL 

DOE and petroleum company officials stated that, although 
the length of time crude oil can be stored in salt caverns 
or mines and remain suitable for refining is unknown, they be- 
lieve long-term storage should not have any detrimental ef- 
fects on crude oil. U.S. petroleum industry researchers have 
developed information concerning the effects of salt cavern 
storage on hydrocarbon stability, but this information is 
generally based on storaqe periods of less than 1 year. 

The West German government has had crude oil stored in 
salt caverns for over 8 years — the longest period of time 
crude oil has been stored in salt caverns. DOE expects to 
contract with the West Gorman company that constructed and is 
operatinej these caverns to obtain detailed information on the 
stability of the stored crude oil. DOE plans to award the 
contract costing about $250,000 in mia-1978. The work will 
take about 1 year to complete. 

One DOE official stated that after the caverns have been 
filled a yeat or so, DOE plans to sample the oil in the cav- 
erns and to test periodically the chemical composition of the 
crude oil. This information will then be given to refiners 
to make the necessary preparations to maximize product effi- 
ciency during any supply interruptions. 

POTENTIAL CRUDE LOSSES 


We discussed the potential for crude oil losses in salt 
caverns with DOE officials and with companies having experi- 
ence in design, construction, and operation of salt caverns 
for crude oil storage — American petroleum companies, a West 
German company, and the Louisiana Offshore Oil Port. We 
learned that there are generally three ways crude oil can be 
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lost during storage; (1) leakage through cracks in the cavern, 
(2) loss during oil withdrawal, and (3) suspension of oil in 
brine. 

If caverns remain structurally stable and do not crack, 
crude oil should not leak out of the caverns. During our 
discussions with officials of the American petroleum companies, 
the West German company, and the Louisiana Offshore Oil Port, 
we were told that because salt is impervious to petroleum, 
crude oil should not be lost due to absorption. 

m commenting on the environmental impact statement DOE 
prepared for one of the storage sites. Environmental Protec- 
tion Agency (EPA) officials stated that when oil is removed 
from the storage caverns, some oil will adhere to the cavern 
walls and will subsequently be suspended in the brine. EPA 
further stated that when oil is pumped back into the caverns, 
the displaced brine will carry the oil with it. According to 
DOE, the maximum amount of crude oil mixing with the brine 
during fcrude oil displacement would be about 18 parts per mil- 
lion. Applying the 18 parts per million estimate to a 1 bil- 
lion barrel reserve, DOE can expect to lose about 18,000 bar- 
rels of oil (.0018 percent) during withdrawal operations. 

DOE also stated that some oil will be suspended in brine 
near the oil-brine irtterface and concluded that the amount of 
suspended crude oil, commonly known as an emulsion, cannot be 
predicted. The emulsion amount can be minimized, however, by 
insuring that the oil-brine interface is not withdrawn from 
the cavern. The contractor who performed the engineering 
feasibility studies on new caverns for DOE suggested that the 
emulsified interface could be held in the cavern until its 
volume warranted treatment. As part of the German contract 
concerning thg effects of long-term storage, studies will be 
conducted to determine if (1) unacceptable oil emulsions will 
be encountered and (2) treatment facilities are necessary for 
breaking the emulsion and recovering the oil. 
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CHAPTER 5 


ADEQUACY OF STORAGE FACILITIES COST ESTIMATE S 

In discharging its legislative and surveillance 
responsibilities, the Congress needs information to evaluate 
the progress of Federal agencies in accomplishing program 
objectives and to identify problems needing resolution. Ade- 
quate program cost information is particularly essential. 

In the strategic petroleum reserve plan submitted to the 
Congress in December 1976, DOE estimated that the costs to ac- 
quire, construct, and operate oil storage facilities would be 
$765.9 million. A May 1977 amendment projected these costs 
to be $785.2 million. DOE officials stated that acquisition 
costs contained in the plan were based on Corps of Engineers 
studies and that construction and operation costs were based 
on estimates contained in contractor studies made to assist 
in doe's storage site selection process. 

We did not analyze the adequacy of the cost estimates 
contained in the Corps of Engineers and contractor studies. 

We tried, however, to match the amounts in the Corps of 
Engineers and contractor studies with the amounts contained 
in the plan and F->lan amendment. Except for a few instances, 
the amounts were not the same. We then tried to determine 
the reason for the differences. DOE officials advised us 
that, for the most pait, the basis for these differences was 
not documented and that it would be extremely difficult, if 
not iiiiposs 1 1)1 e , to ('onstruct such documentation. DOE offi- 
cials r'xplainen that adjustments were being made very quickly 
to the amounts and that there was not enough time for docu- 
mental ion . 

bac'k of iiocument ation aside, we asked DOE officials to 
explain 1 fu se differences to us. They could not fully explain 
these differences, but they stated that adjustments were being 
made tor } uch technical factors as alternative pipeline link- 
ups and deck facilities. 

In a March 7, 1978, letter to the Controller, DOE, we 
asked for his views concerning the adequacy of reserve cost 
documentation as well as assistance in providing us this 
documentation. In a March 23, 1978, response, the Controller 
agreed that there are problems in tracing the cost estimates 
back to contractor estimates because the adjustments were not 
well documented. The Controller also agreed that it is impor- 
tant for the Congress to have adequate cost information and 
indicated that substantial DOE attention has been rendered to 
promote adequate cost estimates for new projects and effec- 
tive project management control. 


15 


A-333 



The Controller also pointed out that in December 1977, 
DOE completed a comprehensive review of the reserve program 
management, cost, and schedule. One of the resultant manage 
ment decisions was that reliable cost estimates for construe 
tion and operation of the reserve facilities would be devel- 
oped. 
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CHAPTER 6 


CONCLUSIONS, OBSERVATIONS, RECOMMENDATIONS, 

AND COMMENTS ON DRAFT REPORT 

In December 1976 DOE submitted a reserve plan to the 
Congress, stating that the reserve would contain 150 million 
barrels of oil by December 1978 and 500 million barrels by 
1982. Five months later, DOE accelerated the reserve tar- 
gets to 250 million barrels by December 1978 and 500 million 
barrels by December 1980; and, currently, DOE plans to store 
1 billion barrels by December 1985. The rationale for the 
acceleration was to provide the United States with increased 
petroleum supply protection as soon as practicable. DOE has 
revised its plans again and now expects to reach its 250 mil- 
lion barrel target by June or July of 1979. 

We agree with DOE that it is desirable to provide the 
United States with petroleum supply protection as soon as 
practicable. In this regard, we believe that it is most 
important for DOE to insure that the reserve can be relied 
on to provide protection from the consequences of interrup- 
tions in energy supplies. DOE must, therefore, assure that 
oil is stored in facilities that will remain suitable for 
storage until the oil is needed. 

We believe DOE's reserve storage targets are very ambi- 
tious in view of the complex and technical nature of the pro- 
gram. We further believe that the targets have had a dominant 
influence on DOE actions and decisions. It is our view that 
DOE has not allowed sufficient time to consider the pros and 
cons of many of the decisions that have been and must be made 
in developing the reserve. 

Consequently, the tight time constraints for the reserve 
program coupled with the fact that the program is new and com- 
plex surround certain elements of the program with a degree of 
risk that may be unacceptably high. In the following sections 
we describe actions that DOE should take to minimize the risk. 

POTENTIAL PROBLEMS OF USING CERTAIN 
SALT CAVERNS FOR STORAGE 


Of the 19 existing caverns DOE has acquired, 6 may not 
be suitable for long-term storage because they do not meet 
structural design standards for oil storage suitability. The 
caverns are essentially too close to each other. Crude oil 
fill and withdrawal cycles could cause the six caverns to 
grow out to other caverns, forming new caverns with different 
dimensions. Three of the six caverns already have been 
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certified for storage. The other three have failed to pass 
the tests for storage suitability, DOE has deferred a deci- 
sion on whether to try to certify these three caverns until 
further study of the salt dome has been completed, 

DOE has mentioned two alternatives to continued use of 
these caverns if they are found to be unsuitable to refill. 

DOE said it could abandon the unsuitable caverns and use addi- 
tional cavern storage capacity that had been developed during 
a withdrawal cycle, or it would use brine as a displacement 
fluid so that no additional growth could take place. DOE has 
not fully studied these alternatives. It may be that these 
alternatives are unworkable. If so, DOE may have to resort 
to acquiring other existing caverns or mines, or constructing 
new caverns or mines. In view of the significant problems 
that these six caverns could pose (loss of oil, program de- 
lays, and additional costs) we believe it would be imprudent 
for DOE to proceed before alternative courses are examined. 

NO DOCUMENTATION REGARDING DEVIATIONS 
FROM CAVERN TEST CRITERIA 

The two caverns at the West Hackberry site were not 
tested to specified pressure levels in DOE's cavern test pro- 
gram. The deficiency may not be a serious problem, in itself, 
because the deviations were small. What may be serious is 
that DOE does not have a formal system for documenting allow- 
able deviations from criteria specified in the test program 
before tests are completed. This could lead to unauthorized 
deviations or tendencies to approve unacceptable deviations 
from the test program, so time and money could be lost by re- 
testing caverns to acceptable pressure levels. 

PROBLEMS AT THE WEEKS ISLAND MINE 


We are concerned that the Weeks Island mine may not be 
a suitable or practical facility for long-term crude oil stor- 
age because of the problems surfaced by MSHA officials and 
because of the resulting potential legal and financial rami- 
fications. The following problems are involved in using the 
Weeks Island mine to store oil, 

— The DOE test program used to determine the mine's 
suitability may not have been adequate and interpre- 
tation of test results may be questionable. 

— If Morton mines salt 300 to 370 feet under the storage 
area, as planned, miners' safety and the integrity of 
the oil storage could be in jeopardy. 
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— If MSHA precludes Morton from mining as planned, 
adverse financial impact to Morton and nearby com- 
munities is possible; furthermore, it could result 
in legal action against DOE. 

— A potential water problem at Weeks Island could result 
in oil washing out of the storage area damaging the 
environment. 

These problems can be focused into two basic guestions: 

(1) is the mine structurally suitable for crude oil storage, 
and (2) if so, is it cost effective in view of the additional 
expense that could be incurred to ensure miner safety and in- 
tegrity of oil storage? Because of the potential consequences 
we have mentioned, these questions must be answered. In so 
doing, we believe that DOE must work with MSHA to develop a 
strategy whereby the interests and concerns of all affected 
parties — especially miner safety — are considered and placed 
in proper perspective. The resolution should give due consid- 
eration to minimizing adverse economic and social impact on 
all affected parties. 

MSHA and DOE officials met recently to discuss the prob- 
lems that MSHA believes exist at the Weeks Island mine. At 
the time of our report, the two agencies had not reached 
agreement on the problems nor on a strategy for resolving them. 
DOE has agreed to enter into a memorandum of understanding 
with MSHA to improve cooperation and develop a program that 
is in the best interest of the Government. We believe that 
DOE and MSHA must resolve these problems before any addition- 
al work is done to convert the mine to an oil storage area. 

ADEQUACY OF STORAGE FACILITY COST ESTIMATES 

Accurate cost information is essential to appropriations 
committees when considering requests for program funds. This 
is particularly true with such extremely high cost programs 
as the strategic petroleum reserve. The cost estimates for 
acquisition, construction, and operation of reserve storage 
facilities were not adequately documented. DOE has taken 
steps which we heartily endorse, however, to improve the ade- 
quacy of cost estimates for the reserve. 

RECOMMENDATIONS TO THE SECRETARY 
OF ENERGY 

We recommend to the Secretary, Department of Energy, that 
every attempt be made to minimize risk, uncertainty, and pro- 
gram costs (when practicable), to insure that oil is stored in 
suitable, stable facilities until needed. 
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Specifically, we recommend that the Secretary 

— study alternatives for minimizing the risk associated 
with using the potentially unsuitable caverns acquired 
for storage and make the study results available to 
the Congress; 

— develop a formal system for documenting, before test 
completion, any acceptable deviations from pressure 
levels specified in the test program and approvals 
for such deviations; 

— delay further oil storage development at Weeks Island 
until (1) MSHA and DOE have jointly studied what addi- 
tional testing is needed to insure that the Weeks 
Island salt mine is suitable for long-term crude oil 
storage and (2) DOE and MSHA have worked together to 
develop a solution to the problems involved in using 
the Weeks Island mine for storage; and 

— insure that all future cost estimates relating to the 
reserve program are adequately documented. 

COMMENTS ON DRAFT REPORT 

We sent a draft of this report to MSHA, DOE, and Morton 
for comment. Their comments are included as appendix I in 
this report. 

MSHA -comments 

In responding to our report, MSHA sent us a copy of its 
March 1978 task force report on problems involved in using 
the Weeks Island mine for storage, and sent a memorandum dated 
April 24, 1978, transmitting the report to the Secretary of 
Labor. This memorandum reflects MSHA's concerns and states, 
"Present DOE planning for the active mining and oil storage 
within the same dome has the potential for serious to disas- 
trous health and safety hazards to the miners." The memoran- 
dum also states that the MSHA Task Force, "in their report 
identifies the problem of uncontrolled flows of water , which 
even with the absence of active mining, has the potential for 
destroying the integrity of an oil storage area;" and, "DOE 
continuing its present program in the manner planned would 
be an embarrassment to the Government." 

Morton - comments 


Morton responded to our draft report by giving some 
details on the history of the mine and how DOE acquired it. 
Morton's response stated that our report should recognize 
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that Morton's continued mining at Weeks Island minimizes the 
disruption not only to the Company and nearby communities^ 
but also to the work forcer to the local economy, including 
businesses and suppliers serving Weeks Island, to the up-river 
distribution system of Morton, and to the many hundreds of 
rock salt customers served by Weeks Island. We agree, as evi- 
denced by our conclusions, that DOE and MSHA should develop a 
strategy whereby the interests and concerns of all affected 
parties are considered and placed in proper perspective and 
that due consideration should be given to minimizing adverse 
economic and social impact on all affected parties. 

Also, Morton questioned certain facts and statements in 
the report, including our statements that MSHA had concerns 
about safety aspects of concurrent mining and oil storage at 
Weeks Island. However, MSHA's task force report clearly ex- 
presses serious safety concerns with the mine and describes 
the factual bases for these concerns. 

Morton considers 300 to 370 feet of salt between the oil 
storage area and the proposed mine below to be very safe based 
upon standard operating practices and a rock mechanic's study. 
Morton also states that, to its knowledge, it is presumptive 
and conjectural to conclude that a blowout could occur in Mor- 
ton's working mine that might extend to the oil storage area 
above and flood the working mine with oil. Morton also states 
that cracks and fractures extending from a blowout in the pro- 
posed mine would not extend vertically to the oil storage area. 
Morton further states that criteria are available for predict- 
ing areas with blowout potential, and Morton plans to take 
measures to avoid blowout-prone areas in future mining. 

We are not convinced that a 300 to 370 foot distance be- 
tween the oil storage area and the proposed new mine is safe 
and believe it has been clearly demonstrated that further 
study is needed before a safe distance, if any, can be posi- 
tively predicted. To our knowledge, nowhere in the world has 
any mining activity taken place below underground oil storage; 
and, therefore, there is no standard operating practice for 
mining below stored oil. Furthermore, the rock mechanic's 
study addressed safe distance from the standpoint of the pro- 
posed salt thickness being able to withstand the stress of 
the stored oil, and did not address the effects of a blowout, 
MSHA officials stated that adequate criteria is not available 
to be able to predict and control blowouts and that cracks 
and fractures do extend vertically. Furthermore, according 
to MSHA, no practical means exists to assure that mining will 
not penetrate into a blowout-prone zone. 
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DOE comments 


doe's comments addressed two general areas. First, 
although DOE admitted that the possibility of caverns growing 
together after multiple withdrawals is real, DOE believes that 
our concern over the potential for caverns growing together 
is unwarranted. According to DOE, it will perform tests after 
each withdrawal to determine precisely the scope of cavern en- 
largement. DOE states that mitigating measures can be taken 
if these tests indicate that caverns could grow together after 
another fill and withdrawal cycle. Also, DOE intends to de- 
velop plans — to be furnished to the Congress — for abandoning 
or modifying the use of certain caverns if that should become 
necessary. We agree that it is desirable to develop such 
plans. However, such plans should be based on a thorough 
study, including the costs and benefits, of alternatives to 
both (1) continued use of caverns which could grow together 
and (2) using altogether different storage facilities! DOE 
has not fully studied these alternatives. 


The second general area of DOE's comments was the desira- 
bility and safety of using the Weeks Island salt mine for oil 
storage. DOE does not agree that the mine may not be suitable 
for oil storage. DOE said that no evidence, facts, or test 
data exists to indicate that the Weeks Island mine is not suit- 
able for oil storage. 


In so doing, DOE disagreed with a study done by its own 
testing contractor, which stated that "all areas of the mine 
have different test results" and recommended that both levels 
of the mine be tested. Further, DOE said that technical anal- 
yses performed by DOE contractors, which indicate that 300 
feet of salt is desirable beneath the oil storage arear was 
based on, among other things, the potential for blowouts. 

This statement is inaccurate. A contractor's report DOE 

support this statement recommended, 
the possibil it y of blowouts , a minimum web [salt] 
thickness 0 F 360 feet shoulcf Be provided to ensure the safety 


, . ^ ^ w UV/ L.1J 

or mining operations below the oil storaqe facilitv " 
scoring provided.) ^ 


(Under- 


DOE described several other factual differences it had 
with our report. These differences underscore the disagree- 
ment between MSHA and DOE over the suitability of the salt 

toSLhS^ agencies to work 

together to resolve the serious problems that are involved. 

ties disagrees that all uncertain- 

before Should be or can be fully resolved 

and further with implementation of the reserve program 

and further states that the risks are of little consequence 
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when compared with reduced protection which would result from 
delays in program development. While we agree that all uncer- 
tainties cannot be fully resolved, we do believe that the 
problems raised in this report are of significant concern to 
warrant that DOE take the corrective actions recommended. 

We further believe that delays are warranted to ensure that 
the reserve will be able to provide the degree of protection 
needed by the Nation to offset the impact of interruptions 
of oil imports. 
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CHAPTER 7 


SCOPE -OF REVIEW 

We conducted our review at DOE offices in Washington, 

D.C. and Dallas, Texas; at the offices of the contractor 
responsible for testing and certifying storage caverns and 
mines; and at the Weeks Island, West Hackberry, and Bryan 
Hound storage sites. 

We reviewed legislation, literature pertinent to under- 
ground storage, the storage site selection process, and cav- 
ern and mine test programs. We observed cavern and mine tests 
at three storage sites and interviewed DOE, MSHA, and contrac- 
tor officials. 

We also obtained comments regarding underground storage 

from 


— two American petroleum companies which construct and 
operate underground storage caverns; 

— a rock mechanics authority who is conducting research 
on the dimensions and stability of salt caverns; 

— officials from Louisiana Offshore Oil Port — the deep- 
water port planned for construction in the Gulf of 
Mexico — which will use salt caverns for onshore faci- 
lities; 

— Government officials associated with the Federal Repub- 
lic of Germany's crude oil storage program; and 

— a German company which constructs and operates salt 
caverns for oil storage. 
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APPENDIX I 


U.S. DEPARTMENT OF LABOR 
MINE SAFETY AND HEALTH ADMINISTRATION 
40 IS Wilson Boulevard 
Arlington, Virginia 22203 



JWL 0?’978 

Mr. Gregory J. Ahart 
Director, Human Resources Division 
United States General Accounting Office 
Washington, D.C. 20548 

Dear Mr. Ahart: 

The Mine Safety and Health Administration, Department of Labor, has 
completed their review of the drafts of a proposed report, "Question- 
able Suitability of Certain Salt Caverns and Mines for the Strategic 
Petroleum Reserve." Additionally, ^we have met with several members 
of your staff and discussed with them the first and second drafts of 
the report. 

In March, the Five Island Salt Domes (LA) were investigated by members 
of the Mine Safety and Health Administration's Underground Storage 
Task Force and South Central District enforcement personnel to study 
the blowout phenomena, permeability and oil, gas, and water seepages, 
and to observe existing mining conditions. Their findings address some 
of the Issues raised in your report. A copy of the Mine Safety and 
Health Administration Task Force Report is enclosed. The informa- 
tion contained in this report may be of assistance to you. 

We have appreciated the opportunity to review your report and discuss 
with your staff its findings. If we can provide any further infor- 
mation, please do not hesitate to contact us. 

Your interest in our mine safety and health program is greatly 
appreciated. 

Sincerely, 

Robert B. Lagather 
Assistant Secretary 

for Mine Safety and Health 

Enclosures 
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MEH)BAlvD‘j:i FOP.: SECRETARY OF LABOR 

FKOM; ROBERT E. LAGATHER Signed Robert B. Lagather 

Assistant Secretary 

for Mine Safety and Health 

SUBJECT: Department of Labor Tnvolvcrcnt with the 

National Storage Petroie^in Reserve Program 


The President haa set a Strategic Petroleum Reserve (SPP.) goal 
for the storage of one billion barrels of“bll by 19?3. The Dcnartrent 
of Encr :y (^OE) has a current fill oche.’ule of 175 rillion barrels 
In \md6fground storage by the end of 197S. The Mine Safety and Pealt)^ 
Administration understa’uls that ’".ost of thi*' oil x’lll ' r> stored in t^'o 
nines, Veer's Island and Cote Blanche, '’hich are in salt clones alcrr, 
the Louisiana Gulf Coast. Thc> S?R )>ro''ra:i Is b 2 s*»d nr .''cri’''o 
belug continued in the domes, ctiiecc-.r to, t -■ Lo-» red clrvn tho sLi’ra’ 
oil. Unfortunately, DOE has not advised of its future rirr.:.ir''' , 

and we do not know if other ' dual-purpose' nirar. am Irrinr ronsidorod. 

In early 1976, KSHA was advised of the possible utilisation of 
mines for the strategic storage of prrrolcun. It was ret until late 
1976, however, that IISIIA received a feasibility stueJy irem hOE, cr*W'ntrct 
to the jcononlcs of the oil fltom*'e prc'^rnr., for rcvlr*.* ord corv'cnt. 
Recognising the potential iitrari’s to any nlrers and n’ni'’'* activirior. 
in the /Icinlty of oil stora«’-e, hS bi Irid a lultl-discipllne Task rorce 
investigate the technical feasibility of dual-purnose mines. Ihc'v h«nve 
met vlt 1 DOE, its consultants eaicl contractors, and the t'ir.c operators, 
from early 1977 to very recently, to discuss ajid review their nroi> 08 ed 
plans. Additionally, the Task Force Inve-stlgated the L'ceks Island and 
Cote B1 inche nines, and the other three salt domes couprising the Five 
Island tines. Information on the "blcvout" phenomena, strata pcrr'.c- 
ablllty. seepages of oil, gas and water and the mining operations war 
gatherel. The interaction batvesn the nining operations and the stored 
oil was thcAti developed. 

The Tas.: Force Investigation of the Five Islands Salt Mines haa been 
ccaaplet id. A copy of their report is attached for your information. 
Their Oincluslons and reconanendations have been reviewed by >!SHA'8 
senior ‘taff who concur with their findi*'''« 5 . 
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Intcrdcpartoental conflicts i/lll arise froa dual-nurnose nines. 

However. It la In DOE's and the Nation's best Interest to mine adjacent 
to the stored oil. For e^mple, the Goto Blanche snlt dome has at 
least 700 million tons of economically recoverable salt outside of the 
proposed oil-storage "envelope." That silt bslon^'S to nincral-rlf;ht3 
holders; we estimate royalties of 5300,000 per year (about 19c/ton) and 
a full purchase price of at least $G0 million. The superior purity and 
color of that salt and Its relatively low enerpy demand la processins 
make It desirable to textile, food processing, and chemical, among 
other Industries. Its low cost to mine and Its ready access to market 
make that salt more economically attractive than most other deposits 
In the country. Additionally, mine wages and taxes arc critical to the 
local communities and the State. 

Present DOE planning for the active mining and oil ctorage within 
the same dome has the potential for serious to di ' ictrous health 
and safety hazards to the miners. In the !!SIIA rc'ort on the Five 
Island Mines, recommendations are included which -:111 rilitate 
against those liazards. However, DOE, their ccr^. -itants and the nine 
operators nay be reluctant to consider our reco’ — ndatlona. 

Should the present course of action he contJ.v'^-*'! *<y DCE, we will have 
no recourse other than to issue withdrawal ornf--^ .>c >..inijated by 
Section 104 of Public Law 95-164, the Federal Faiety end Fealth 

Act of 1977. Such action can be expected to aJv i.*aelv affect the 
negotia Lions between DOE and the nine c''erators c cites Icin'* con- 
sidered for the SPR program, as xiell as create oc 'r 1 ,j,m 1 and social 
problems for the affected storage site and sum” .Inr area. Aidi- 
tlonally, the Task Force In their report identifi'c the problem of 
uncontrolled flews of water, which even with the nbncnce of active 
mining, has the potential for destroying tl e intr 'rity of rn oil 
storage area. It is questionable \jhether bOE uv ' ' rutrnds the i**nli- 
catlons related to uncontrolled water flows. 

The above briefly summarizes MSHA’s Involvement with DOE's oil storage 
program. I believe that the DOE continuing Its present program in the 
laanner planned would be an embarrassment to the Government. Ac your 
convenience, I would appreciate the opportunity of further discussion 
on this matter. 

Attachments 
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MORTON SALT COMPANY 

DIVISION UF i\/IOR*QN NORWICH 


May Zt, 1978 


Mr. Monte Canfield, Jr. 

Director 

United States General Accounting Office 
Energy and Minerals Division 
Washington, D. C. 20548 

Dear Mr. Canfield: 

On April 28, 1978, we received your letter dated April 2ti tu John Kolbas, 
enclosing for our comment sections of a draft repi>rt of potential pjol)l«*jnf» 
with using certain salt caverns and mines iinder the Strategu Petroleum 
Reserve Program. We met with Ralph Calloway and Uu ille Perh^lt/ to 
discuss our comments at their request. 

We are pleased that you provided us with the opportunity 1 «j i uminent on a 
matter that is of extreme importance to us, to our empin\«'fs, .irul !•> tin lo- 
cal community. 

It may be best to begin with a little history .xs l>ai Kur»»unci. Murtun .mil its 
predecessor in interest have been prodia me salt Iroin W c‘t4 s Island shu r 
the turn of the century. Morton is the owm*r ol W i-eKs Islaiul, and i ai \ u-s 
on not only rock salt mining, but also solution mining, milliiu', ]iro< < ssine, 
packaging and loading operations. Morton ( hemn al, anothi r Duisi.in .ii 
Morton-Norwich Products, Int . , operates a iluunual plant -in flu Island 
which uses salt produc ed at Weeks Island as feedstiul-, an/1 is m th/ }>/.>. « ss 
of building a new, additional cheniual plant at .i tost ot ‘jtl nou, iiiii). 

DOE chose the Weeks Island rock salt mun* as one ol lour sites f.u ilu } ai Iv 
Strategic Reserve. DOE advised Morton that it would ai quire the mnn 
based upon negotiated terms and c/)nditions />r, alisent siu h, woulrl t.il e tlie 
mine by condemnation, Morton ^6 not solicit this acquisition, and Moiton 
was, m reality, a forced - and not a willing - seller. Negotiatn^ns with lK)i, 
were carried on, and consummated, based on the condition tliat 1)01 was 
acquiring only that property needed for oil storage; nanielv, tlu* subterranean 
mine and appurtenances and easements, Morton would continue to own the 
surface buildings and facilities and the remainder of the salt dome from 
which It could continue to produce salt. The actual transfer of title to the 
property and payment of the $30,000,000 consideration were by moans of 
condemnation, instituted by the Department of Justice in the U. S. District 
Court in Lafayette, Louisiana. 

We trust that you appreciate that these arrangements were undertaken for a 
multitude of reasons. Obviously, the cost to the Government was minimized 

1 10 north WACKER drive • CHICARO ILLINOIS 60606 •1318) 621 5639 
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Mr. Monte Canfield r. Page Two 

U. S. GAO 5/22/78 

Re: Weeks Island (MSD) 

by not taking all of Weeks Island, but rather taking only that deemed neces- 
sary by DOE. It also minimizes the disruption not only to the Company and 
the nearby communities, but also to the work force, to the local economy, 
including businesses and suppliers serving Weeks Island, to the up-river 
distribution system of Morton, and to the many hundreds of rock salt custo- 
mers served by Weeks Island. Your report fails to adequately recognize 
these important benefits to be gained by Morton being able to continue to mine 
at Weeks Island. 

In a portion of your draft report, you discuss what is titled; “Uncertain Ef- 
fects of Continuing Mining Below the Oil Storage Area, “ and cite two problem 
areas, blowouts and boreholes. With reference to the blowout problem, we 
have several comments. First, we certainly agree that a safe distance be- 
tween the oil storage area and the new mining area is vital. Our goal, as 
yours, IS to identify “what is safe. “ We trust you appreciate that all min- 
ing operations, as most other things in life, are not absolutely free from any 
and all risk. Rather, the attempt has to be to identify what is safe to a rea- 
sonable degree of certainty and what is the nature and extent of the risk. We 
believe we have done this by analyzing the risk objectively and realistically, 
and by planning our new, permanent mining level at a depth of 370 feet be- 
neath the oil storage. Only the sump area of the present production shaft 
(18 feet in diameter) will be as near as 300 feet. 

Wc consider this sill thickness to be very safe based upon standard operating 
practices of Morton and the industry in general, and upon rock mechanic’s 
t c)ns iderations. The results of a finite element analysis performed at the 
llnivorsity of Illinois confirms this view, which analysis is documented in a 
rejuirt by A. wl. Hendron, Jr. entitled, "Preliminary Finite Element Study 
of Proposed Tliird Level Mine at Wet'ks Island with Oil Storage m Levels 1 
an<l 2" dated May 2 i, 1977, 

We question your factual basis for com hiding that “a blowout could occur in 
Morton's working mine that might extend to the oil storage area above and 
floor! the working mine with iJii. " Such would require a blowout of at least 
i70 feet, vertit al dimension, which, as far as we know, is simply presump- 
tive anrl loniectural. The largest blowout ever experienced at Weeks Island 
extended thnty feet long and ten feet in diameter, not the 100 feet referred 
to on Page* 12 of your draft report. We suspect your reference to a reported 
100 -foot blowout was in connection with another salt dome. Please recog- 
nize that salt domes are different, with different characteristics. 

With reference to your Page 12, first paragraph, world-wide experience 
indicates that various criteria are available for predicting areas with blow- 
out potential, and your attention is directed to the following reference ma- 
terial: Proceedings of the 1966 Leipzeig Conference on Sudden Outbursts. 

A study, recommended by MSHA, is being undertaken through Dames k 
Moore, consultants in earth sciences, to develop criteria to fit our local 
situation. The scope of this study is set forth in the attachment, with the 
intent being to complete the study by September, 1978. 
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U. S. GAO 

Re: Weeks Island (MSD) 


Page Three 
5/22/78 


With reference to your Page 12, second paragraph, DOE is quoted as being of 
* the opinion that ‘‘sufficient study had not been done to predict and control blow- 
outs. “ We do not object to DOE or MSHA undertaking further studies to the 
extent either believes necessary. The study we are undertaking, referred to 
in the prior paragraph, could greatly ameliorate the concerns. 

The reference in your report to the salt company being totally responsible 
for a blowout which would cause damage to the oil storage area is an erron- 
eous assumption. liability is a legal question that depends upon the various 
facts and circumstances. We would hope that DOE recognizes its responsibil- 
ity to utilize the property it acquired by condemnation from Morton m a manner 
that does not cause damage to Morton, as the adiacent property owner, or d»)os 
not otherwise deprive Morton of the use of its property. 

In the final paragraph of Page 12, the statement attributed to MSIIA aliout fr.ic - 
tures and cracks is rather confusing. Only if a blov out ocuirred s pontantMius ly 
at the floor of the oil storage can it be envisioned that fratturinu would I'xtrnrl 
downward-to the roof (free face) of the mine below\ E,ven then, hori/ontal 
stress in the separating sill pillar would tend to seal the trac tun*. It the i o- 
verse were true; that is, a blowout (xcurrence in the roof oi the new inirn , all 
expelled salt would move out of the opening, and any i racks wuuld j}cirtillel tin- 
remote end of the opening created, as evidenced by the blnwouls in salt and 
potash mines throughout the world. It should be understood that tlu eas in a 
blowout IS usually CO2 a-nd does not explode, but merely breaks thiough the 
thin wall created in its proximity by the advancing face. 

You should recognize that the blowout-prone zones at Weeks Island havi* a 
pattern related to relict bedding planes in areas n{ metainorpbis m. Ihese 
contorted planes are vertical in attitude, and their downward projection will 
simply be avoided in mining a lower level. Probe drilling will be* i arried 
out routinely in the new mine so that potential blowouts will be id4*nti fied anrl 
bled off harmlessly. 

It is also important that you recognize that mining directly below the present 
mined area offers the best opportunity for avoiding sudden blowout problems. 
The vertical attitude of the geology provides the basis for identifying poten- 
tial blow-out zones in the new mine in that the new mine level below should 
be substantially a “carbon copy” of the existing mine, where we have identi- 
fied the location of the blowout areas. We intend to avoid such areas in our 
future mining. 

With reference to problems with boreholes on your Pages 13 and 14, we do 
have records of all boreholes, and none of the holes is deep enough to reach 
the new level. We intend to plug all of them with non-shrinking grout. 
FurtheTinore, we intend, as an additional safety precaution, to treat all 
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holes as if they were improperly plugged and, even though properly plugged, 
we intend, in future mining beneath, to mine around them, leaving them in 
the center of a substantial pillar. Even if the implausible occurred, it would 
be entirely possible to insert a packer and valve into a vertical borehole in 
the mine roof under full-head -of -oil conditions. ]/ 

One final point needs to be made. References in your report to MSHA's 
opinions are not supported by the Agency's representations to us. We have, 
from the beginning, attempted to work closely with MESA, its predecessor, 
and have proceeded only after getting its approval in concept. We have not 
bean advised that this concept is no longer acceptable or that it would present 
an imminent danger to our workforce. 

We hope our comments are of assistance to you in understanding what is in- 
volved at Weeks Island. We, like you, are interested in the safe implemen- 
tation of the Strategic Petroleum Reserve Program at Weeks Island. To 
the extent there exist unreasonable risks and unsafe conditions, we wish to 
be aware of them, and would be happy to work with DOE, MSHA, and/or 
GAO in solving them. 

Please be sure to advise us if you would like any additional information. 
Again, we appreciate this opportunity to provide you with our comments. 

Very truly yours, 

MORTON SALT DIVISION 
MORTON-NORWICH PRODUCTS, INC. 


John M. Kolbas 
President 


JMK:nhm 

Attachments 

]/GA0 note— The issue of boreholes is no longer addressed in this report 
because additional information we obtained led us to conclude that the 
boreholes had been located. 
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Sudden Outburst Study: 


1. Catalog location and size. 

2. Gather samples of expelled salt/ if possible. 

3. Make physical and chemical comparison of expelled 
versus "noimal” salt. 

4. Sample wall rock of cavities for anomalous salt. 

5. Probe-drill suspect zones, core and analyze. 

6. Map geology in known zones. 

7. Attempt gas analysis, expelled and "normal.” 

8. Measure gas pressure. 

9. Observe sudden outburst cavities in other mines 
and comment. 

10. Plot zones if identifiable on both mining levels. 

11. Vertical (or slightly inclined, based on geology) 
drill holes in zones. Limited upward and downward 
depths. 
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1. On current mine map/ plot location of all positively 
identified sudden outburr?ts. Indicate in a key the 
size of the outbursts referenced to their location 
number. Note trends so that probe drilling for others 
may be undertaken intelligently. 

2. In some cases expelled salt may be still available for 
analysis and comparison to backgrounf "normal" salt. 
Decrepitation upon solution or heating, microscopic 
examination, petrofabric comparisons, etc. 


3. See 2 above, also spectroscopic analysis for trace 
elemento may be undertaken (expelled, vs. normal) . 

4. If no expelled salt can be positively identified, 
perhaps wall rock of outburst cavities may prove anomalous. 

5. Drilling and coring along identified trends may 
pioducr narnplns that can be "fingerprinted" so that 
futurt* mining can utilize similar techniques. If 

po‘i'. ihln, drilling should be done through a packer with 
a ptovision for catching a gas or fluid sample. 

6. Tlu* mipp'ihlf’ geology in outburst prone zones may be 

Ml t t '. > ■ i < 'll t ly unique to allow future prediction based on 
thi'i p.n .mud ei . 

7 ^ t h'* t‘/tt*nt th.it gas samples can be collected, they 

should Ij(* (inaly.icd fot composition. 


8 . 

9. 

10 . 

11 . 


r,cc ahov'.; if [).ic;kf*r can be closed in sufficiently 
quickly, g.iu picssuies can be gauged. 

r.cfk p». r mi 1 on , through MESA, to observe similar 
Ph.-notnena in the four other Louisiana salt mines. 

Do not attempt in-depth study, but gather comments 
(and perhaps samples) . 



make proper allowance. 


would be highly desirable, if time permits, to 
ill vertically (or parallel to slightly inclined 
ructurc), both upward and 

• exactly at the locus of an existing outburst. 
,inTSrLh5“best chance of 

ic theory that outburst zones parallel struct r , 
d therefore, are predictable on lower mining. 
;«ls Also! with luck, gas pressure variances 
)r similarities) may be observed. 


33 

A-351 



appendix I 


APPENDIX I 



Department of Energy 
Washington, D.C. 20515 


July 18, 1978 


Mr. Monte Canfield, Jr., Director 
Energy and Minerals Division 
U. S. General Accounting Office 
Washington, D. C. 20548 

Dear Mr. Canfield: 

Thank you for the opportunity to review and comment on the GAO draft 
report entitled "Questionable Suitability Of Certain Salt Caverns And 
Mines For The Strategic Petroleum Reserve." Our views with respect to 
the text of the report and recommendations made by GAO are discussed 
below. 

The GAO report addresses a number of geological and engineering aspects 
of petroleum storage in salt domes. It discusses some of the technical 
issues which the Department and Its contractors have identified and 
considered during the technical evaluation and design of SPR sites. 

We believe that GAO’s concern over DOE's cavern certification program 
and the potential for caverns to grow together is unwarranted because: 

doe's cavern certification program consists of more tests than 
the pressure tests referred to in the report. Directional 
surveys, sonar surveys and cement bond logs are an integral part 
of the certification program to assure the structural stability 
and integrity of all solution— mined caverns which have been 
certified. 

As the report points out, pressure tests conducted for the two 
caverns cited in GAO's report were performed at pressure 30 
percent above the planned maximum operating pressure. 

Caverns currently planned for SPR oil storage have passed all 
certification tests and are satisfactory for at least one fill 
and withdrawal cycle. At no time has there been any evidence 
that certified caverns are not suitable for oil storage. DOE 
monitoring during oil fill operations shows that there has been 
no oil loss in any of the caverns currently being filled. 
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® The possibility for caverns to coalesce after multiple withdrawals 
is real. The actual nature of cavern growth is difficult to pre- 
dict and tests will be performed after each withdrawal to deter- 
mine precisely the scope of cavern enlargement. 

® If tests indicate that one or more caverns could coalesce after 
another fill and withdrawal, mitigating measures can be taken. 

For example, it is a common industry practice to use brine as a 
displacement fluid during withdrawal to prevent any future 
cavern growth. 

DOE intends to develop plans for refill of the reserve in the event of 
a withdrawal which will include plans for abandoning or modifying the 
use of certain caverns if necessary. When such plans are developed, 
they will be furnished to the Congress. 

Also, we will develop a formal system or procedure for documenting cavern 
test results including procedures for assuring appropriate approvals of 
any deviations from test criteria. 

We do not agree with the conclusion that the Weeks Island storage site 
may not be suitable for oil storage. 

° GAO's finding that all areas of the mine had different test 
results is inaccurate. The test results did not give an 
indication that the mine was not suitable for storage. All 
variances in measurements were within the sensitivity bands of 
the test equipment used. 

® Areas selected as test locations within the mine were those which 
have the highest probability of failure during oil storage. 

Tests were performed in the lower level of the mine because the 
greatest pressures will result at this level. Salt characteristics 
are considered to be equivalent between the upper and lower levels 
of the mine. 

° Close visual inspection of all portions of the mine was performed 
as part of the mine certification program. Furthermore, extens- 
ive mine conversion work being performed in both the upper and lower 
portions of the mine continues to confirm that the mine is totally 
suitable for oil storage. 

® Technical analyses performed by DOE contractors indicate that 
300 feet of salt is desirable beneath the oil storage to insure 
the integrity of the site. This evaluation was based on the 
structural nature of the mine and salt dome, the possibility of 
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a mining operation below the storage area and the potential for 
blowouts. The question of web thickness was discussed with 
Mining Safety and Health Administration (MSHA) prior to 
acquiring the mine and no objections were raised by MSHA at 
that time about the 300 foot thickness. Accordingly, DOE’s pur- 
chase of the mine included 300 feet of salt below the existing 
mine. 


Morton Salt Company's plans to mine below the storage area are 
contingent upon approval by MSHA. MSHA's concern that a mining 
operation below the oil storage could pose risks is based 
principally on the fact that little technical data and analysis 
is available on salt mine blowouts. If the planned MSHA study of 
blowouts indicates that the DOE property acquisition is insuffi- 
cient, DOE will take all action necessary to insure site safety 
including acquisition of additional salt below the existing mine 
if necessary. 


Morton Salt Company is currently mining salt an area above and 
bo bhe side of DOE's property. Operations in this area are 
expected to continue through 1980 and do not jeopardize miner 
safety in any way. Morton is maintaining its salt production 
levels and DOE's acquisition of the mine has resulted in no 
unemployment or adverse economic Impact. 


Water intrusion is a constant possibility in ail salt mining 
operations. Modern mining techniques and practices are de.signed 
to avoid and control potential water problems. The Weeks Island 

of safe operations. The water problem 
cited by GAO was encountered by Morton while excavating in a new 
area above and to the side of the oil storage area. Water inflow 
has been controlled and will continue to be monitored. The 
concrete bulkheads being installed in the mine by DOE to contain 
the stored oil would prevent any potential water inflow from 
reaching the oil storage area. 


GAO s comments on the outcome of Morton's plans to continue 
mining are highly speculative. Morton owns vast quantities of 
salt not only below the storage site but to all sides. The 

llTelv\nA financial impact, lack of miner 

onfrL!- unwarranted at this time since MSHA is 

process and Morton appears to have 
alternatives to mining below the oil storage area. 


DOE agree with GAO's recommendation to d« 

and oil fill at the Weeks Island site. There is 


storage development 
evidence, facts, or 
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test data to Indicate that the mine Is not suitable for oil storage. 
Morton's mining operations through 1980 pose no health or safety hazard 
to miners or the oil storage area. Furthermore, there Is adequate time 
and alternatives exist so that the Issue of where Morton can safely and 
economically continue to mine salt at Weeks Island can be resolved. De- 
laying the use of the site for strategic petroleum storage will not con- 
tribute to the resolution of this Issue. 

On the other hand, delaying oil storage at the site will Increase this 
nation's vulnerability to Interruptions of oil imports. It is necessary 
to weigh the risk of the economic and social loss which could result with- 
out this SP8 site against the risk of some impact on future mining in the 
salt dome. In addition, the cost of delaying or terminating DOE con- 
tractors, which are currently converting the mine for oil storage and are 
constructing oil distribution facilities, would be high with little or no 
benefit derived. 

The concerns raised by GAO are being resolved and pose no serious risk to 
the integrity of the storage system. DOE agrees with GAO that the SPR 
Program should be developed to minimize risk. However, we disagree with 
GAO that all uncertainties (no matter how minimal) should be or can be 
fully resolved before proceeding with SPR Implementation. The risks 
cited by GAO are of little consequence when compared with reduced pro- 
tection to the nation which would result from delays In program develop- 
ment. Further, it is impossible to eliminate all risks that may be 
associated with any type of oil storage. 

Sincerely, 


Division of GAO Liaison 
Office of the Controller 



(00304) 
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Single copies of GAO reports are available 
free of charge. Requests (except by Members 
of Congress) for additional quantities should 
be accompanied by payment of $1.00 per 
copy. 

Requests for single copies (without charge) 
should be sent to: 

U.S. General Accounting Office 
Distribution Section, Room 1518 
441 G Street, NW. 

Washington, DC 20548 

Requests for multiple copies should be sent 
with checks or money orders to 

U.S. General Accounting Office 
Distribution Section 
P.O. Box 1020 
Washington, DC 20013 

Checks or money orders should be made 
payable to the U S General Accounting Of 
fice. NOTE- Stamps or Superintendent of 
Documents coupons will not be accepted 

PLEASE DO NOT SEND CASH 

To expedite filling your order, use the re- 
port number and date in the lower right 
corner of the front cover 


GAO reports are now available on micro- 
fiche. If such copies will meet your needs, 
be sure to specify that you want microfiche 
copies. 
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Management Oversight Risk Tree Analysis 
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Management Oversight Risk Tree Analysis 

A. Causal Factors and Events Analysis Chart 

B. Management Analysis Summary Chart 

These charts are printed as separate inserts 
to the report because of their awkward size. 
Requests for copies should be directed to: 

Department of Energy 
Division of Operational and 
Environmental Safety 
Systems Analysis Branch 
Washington, D.C. 20545 

Telephone: 301-353-3132 (Comm.) 

233-3132 (FTS) 

These are working charts that were used in 
part by the Committee in the conduct of the 
investigation. They contain a number of items 
that are based on the subjective opinions of 
witnesses and/or the Committee's consultants. 
Hence, the items on the charts may not be in 
complete agreement with the text of the report 
as set forth by the Committee members, since 
the Committee used additional sources to verify 
its findings. 
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RAAUIJAZ RUCHNNN0002 1 2002e9>i;UUl>— RHEGDOE. 

ZNR UUUUU 

FM P-C.JOHITE, COMMITTEE CH AIR MAN-MAR VI N E DEMOSS DOE DALLAS 
TO RUTH gUS EN, ASEV 
UNCLASSIFIED 
BT 

COMMITTEES FINDINGS RAISE IMMEDIATE CONCERN REGARDING SAFETY OF 
CUNWENI CAVEKN OPERATIONS UNDER PRESSURE. STRONGLY URGE REVIEW 
OF ADEQUACY OF SAFETY EQUIPMENT AND PROCEDURES TO BE SURE IHEY MEET 
UCXJD OIL FIELD DRILLING PRACTICE- SHOULD BE APPLICABLE TO WORK OVERS 
AS WELL AS DRILLING AND ALL OPERATIONS UNDER PRESSURE. 
deteriorated CONDITION N0.6 WELL HEAD ON CAVERN 6 IMPLIES NEED 
TO CHECK OTHERS WITH SIMILAR HISTORY. 

CCi GEN. J. DELUCA, SPR 
BT 
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-T- RHEGWDC FOR RUTH CLUSEN ASST SEC ENVIRONMENT 
RAAUIJAZ RUCHNNN0002 t200289>UUUU — RHEGDOE. 

ZNR UUUUU 

FM P.,C.W4ITE, COMMITTEE CHAIRMAN-MARVIN E DEMOSS DOE DALLAS 
TO RUTH aUSEN, ASEV 
UNCLASSIFIED 
BT 

COMMITTEES FINDINGS RAISE IMMEDIATE CONCERN REGARDING SAFETY OF 
CURRENT CAVERN OPERATIONS UNDER PRESSURE. STRONGLY URGE REVIEW 
OF ADEQUACY OF SAFETY EQUIPMENT A1>ID PROCEDURES TO BE SURE IHEY MEET 
GOOD OIL FIELD DRILLING PRACTICE. SHOULD BE APPLICABLE TO WORK OVERS 
AS WELL AS DRILLING AND ALL OPERATIONS UNDER PRESSURE. 

DETERIORATED CONDITION NO. 6 WELL HEAD ON CAVERN 6 IMPLIES NEED 
TO CHECK OTHERS WITH SIMILAR HISTORY. 

CX:i GEN. J. DELUCA, SPR 
6T 
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